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The Pricing of Binspace—A Contribution to the 
Theory of Storage” 


ALLEN B. PAUL 


The short-run supply of grain storage is reexamined. A classical, positively-sloping function 
applies over most of the observed range. Because different grains compete for space, all grains 
were considered together. A novel method of computing price was used. This price of binspace 
is positively related to off-farm grain stocks and sales of grain off farms—each deflated by bin 
capacity. Sales are a major influence, reflecting current handling demands as opposed to pure 
storage demands. Handling demands seem to act as a storage supply shifter. The position slope 
suggests existence of convenience yields for uncommitted bins. 


E SHALL try to clarify one aspect of 

W the theory of storage. The literature 
shows that the short-run price of stor- 

age includes more than the cost of storing com- 
modities. It also includes benefits from owning 
commodities—convenience yields—which could, 
at times, exceed storage costs. When this hap- 
pens, the price of storage is said to be negative. 
These ideas were advanced after World War Ii 
to explain inverted price structures. Thus, the 
supply and storage is conceived as a continuous 
curve, relating quantity and price. It rises 
steeply in the negative region and then, as stocks 
become more abundant, the curve becomes posi- 
tive and flat. The flat segment extends over a 
wide range of stock levels—-up until there is an 
actual shortage of storage space (Figure 1).7 The 
existence of an extensive flat segment needs clari- 
fication. The “supply of storage curve,” as re- 
vealed by the literature, usually pertains to one 
commodity independent of another. A flat seg- 
ment could merely reflect that the commodity 
has good substitutes for the use of storage bins. 
For example, the flat segment that Working 
[20] discovered for wheat might mean that the 
carrying charge for wheat could not have moved 
up (down) appreciably without shifting the use 


* I wish to acknowledge criticism of earlier drafts by 
Hazen F. Gale, John O. Gerald, Richard G. Heifner, 
Arnold B. Larson, Kenneth J. McCallister, Vernon R. 
McMinimy and Walter L. Miklius. The views expressed 
here are not necessarily those of the U. S. Department 
of Agriculture. 

*See Cootner [6] for a review of Hterature and bib- 
liography. The idea of the horizontal segment was first 
suggested by Working [18, 19] from observed relations 
between year-end wheat carryovers and short-term price 
spreads for wheat for the 1885-1932 period. Later, 
Working [20, 21] used this ‘evidence to support his well- 
known formulation of a continuous price of storage 
curve having a negative segment, 
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Price of wheat storage 
oS 


Amount of wheat storage supplied 


Figure 1. Complete storage supply curve* 
* After Working [20]. 


of binspace into (out of) wheat from (to) the 
other grains.” 

For this reason, we shall pool all the commodi- 
ties that tend to displace each other in storage 
bins and examine the pricing of binspace. For 
grains as a whole, we suggest that there exists a 
positively-sloping supply curve in the short run 


7 Another reason is that Working focused on the tail 
end of the wheat storage season when wheat stocks are 
lowest. While this is appropriate for showing the exis- 
tence of convenience yields, it largely precludes judgments 
about the price of storage in the range where grain 
stocks press against storage capacity. 

Brennan [1] advanced other evidence in support of 
a horizontal segment: He noted from his survey that 
warehouses’ charges per unit to owners of grain stocks 
did not increase as stocks increased. This evidence is 
not convincing. In many markets it is not convenient 
to change quoted prices, yet realized prices change. At 
country elevators (where most grain is stored) the 
storage charge frequently is combined with other charges 
[5]. Elevators compete by varying the mix of services 
offered to their customers. 
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and, furthermore, that this curve shifts in re- 
sponse to changes in demands for handling grain. 
Our figures show that the price of binspace has 
fluctuated widely during the period of study. Our 
explanation leads to fresh speculations about eco- 
nomic behavior and public policy. 

A key idea is contained in Heifner [3]. He 
explained the efficient combination of corn, wheat, 
and soybean inventories for Michigan country el- 
evators by optimizing the net return per bushel 
of available storage capacity. This suggests that 
the concept of an “equivalent return” might have 
wider explanatory powers. If one were able to 
compute the equivalent return for storage from 
the different grain prices, it might reflect the true 
competitive price of binspace. 

For the U.S. grain economy, this would re- 
quire widespread opportunities for warehousemen 
to choose among alternatives. While this presup- 
poses the existence of adequate information and 
efficiently conducted exchanges, it would not re- 
quire that the individual warehouseman have a 
wide spectrum of choice. Rather, it would require 
that a sufficient number of warehousemen have 
overlapping sets of choices, however few the 
choices facing each might be. Such choices would 
mean that price effects of storage decisions in one 
locale would tend to influence prices that must 
be paid for storage in other locales. 

As an extreme example, grain sorghums grown 
in the southwest compete for binspace with flax- 
seed grown in the north, even though the areas are 
non-contiguous. The price effects are transmit- 
ted through the other grains, via overlapping sets 
of choices. Going from south to north, successive 
warehousemen may have, at a minimum, the 
choice of sorghum and winter wheat; winter 
wheat and oats; oats and corn; corn and soy- 
beans; soybeans and spring wheat; and spring 
wheat and flaxseed. 

Another key idea is to drop the implied as- 
sumption that binspace is used only for storage. 
As I was studying the data that stubbornly re- 
fused to fall into line, it occurred to me that one 
of the most elementary factors in the marketing 
of grain might have important explanatory 
power. Binspace is needed to kandle the current 
crop. Although this is well-recognized by some 
students of the grain trade [e.g. 4, 8, 11], it has 
not entered into formal explanations.® 


* Brennan [1] includes handling (in-and-out charges) 
in his concept of a spot-forward spread that reflects the 
price of storage, but his demand for handling is too 
limited. It is only that needed to get grain stored; 
handling needed to turn over stocks does not enter. In 


By handling, we mean all the services used to 
move a crop through warehouses into consump- 
tion or export, i.e. receiving, cleaning, aerating, 
drying, segregating, mixing, and loading out. 
Some five billion bushels of grain are now han- 
dled each year in the United States and this puts 
a large call on available binspace.* It means that 
some space cannot be used to store grain without 
impairing the ability of the warehouse to handle 
grain when presented. 

A rough analogy is the public parking garage 
that keeps entrances, exits and aisles free to 
move autos in and out. A return for ease of han- 
dling autos might be captured in a higher charge 


for the first hour of parking. Decisions on the 


appropriate allocation of space would depend, 
among other things, on the expected traffic. This 
presumably would vary with location and time. 
Thus, the hypotheses to be examined consist 
of the two assumptions: (a) that supplies of 
storage services for commodities are interdepen- 
dent, and (b) that there is an alternative use of 
binspace, namely, handling. Support for these 
hypotheses will be developed in the form of a 
single price predictive equation for the use of 
commercial binspace for the entire U.S. grain 
economy.” The price of binspace is taken to be a 
return for its use that is equivalent to a competi- 
tive return under a standardized leasing agree- 
ment. It has its counterpart in the prices paid by 
the Commodity Credit Corporation (CCC) to 


any case, Brennan’s empirical analysis ignores handling 
altogether. He relies on spreads between futures con- 
tracts rather than on spreads between spot and futures. 

*A few surveys have tried to determine what grain 
warehousemen believe to be the needed “working space.” 
Farrell [2] showed that, for country elevators in the 
North Central region, in 1953-54, 21 percent of total 
space was so designated. This share probably varies by 
region, type of warehouse, and period. Even the struc- 
tures that are the most specialized for the storage of 
grain—eg., bins of the CCC—must provide room to 
handle grain [13]. 

* Commercial binspace includes various off-farm facil- 
ities, both flat and upright, i.e., country elevators, inland 
terminals, processsors’ storage bins, port terminals, and 
bins belonging to the CCC. Most grain storage capacity 
is in country elevators [15]. Total U. S. capacity of off- 
farm binspace more than doubled from 1952 to 1966 [7, 
16]. 

Before early 195083, the typical facility was an upright 
concrete structure. Many flat structures were built be- 
tween 1956 and 1962. These structures cost less to build 
per bushel of capacity and could be used for purposes 
other than grain storage. Write-offs tend to be large. 
Also the costs of moving grain in and out are large. 
Nowadays, storage capacity of country elevators is about 
evenly divided between upright and flat structures [7]. 
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store Government grain—which prices for bin- 
space are not competitively determined. 
If we can show the existence of a competitive 


` price for binspace, it would simplify the existing 


a 


a 


d 


theory of the price of storage in a useful way. It 
would distinguish between two categories of price 
differences. In one there is a price for a rentable 
service needed to transfer a commodity through 
time, comparable to prices for services needed to 
transfer the commodity through space or form. 
In the other, there are costs and benefits asso- 
ciated with commodity ownership—risk-pre- 
miums, interest costs, and convenience yields for 
different commodities that may be held. 


The Measurement of Price 


Our hypotheses imply the existence of a single 
price for use of commercial binspace in the 
United States.* A major problem is to construct a 
series from available data which, on the basis of 
logic, is capable of representing such a price with 
accuracy. Because the matter is both important 
and interesting, we will discuss the conceptual 
aspects and the procedures. 


Conceptual aspects 


Were binspace priced directly——-as are hotel 
rooms—the problems of measurement would be 
orthodox. One simply would average a sample of 
charges for a standardized service. Many prob- 
lems would be encountered, like “loss-leader” 
pricing of space whereby revenues are recovered 
from higher charges for collateral services.” But, 
nevertheless, one would be on familiar ground. 

Most grain storage is not priced directly. The 
price is embedded in a commodity “carrying 
charge”—the difference between two concurrent 
market prices for a commodity to be delivered 
on different dates. The implicit price is derived 
from the proposition that anyone who wants to 
act on or before tọ so as to have a given com- 
modity on ¢, can follow one of two closely related 
courses: he can buy the commodity (a) for 
delivery on 4) and hold it until ¢, or (b) for 
delivery on ¢,. Under a set of restrictive assump- 
tions, the difference between the price paid for 
the commodity under one alternative as compared 
with the other would be the price for the implied 
storage service. 


“It does not imply, of course, that there are no price 
differences for binspace for differences in location, time 
and form. 

‘For hotels, collateral services include many items 
that make life pleasant. For a suggestion of the nature 
of “collateral services” in the grain storage industry, 
see Hill [5], è 


The assumptions are these: 

(1) The commodity deliverable on ¢ and 
stored to #, is identical with the com- 
modity deliverable on ż. 

(2) All money payments are made on to, 
irrespective of when the commodity is de- 
liverable; i.e., interest on investment dur- 
ing the interval t,-> h, is the same for 
both methods. 

(3) The hazards of price decline for a com- 
modity deliverable on /, are the same as 
for the commodity deliverable on ¢) and 
put in storage until £. 

(4) A convenience yield does not arise from 
having command over a commodity while 
it is in storage from ż until t. 

(5) Arbitrage between the two different ways 
of obtaining the commodity on #, is rel- 
atively costless and effective. 

The first assumption may be interpreted to 
mean that no more uncertainty attaches to the 
commodity that would be received on ź, than to 
the one that would have been received on £o and 
that no spoilage would be incurred on storing 
the commodity received on tọ until tı. By judici- 
ous selection of data, these restrictions can be 
satisfied, as will be explained below. 

The assumption about money payments usu- 
ally is violated because the payment for deferred 
delivery of a commodity usually is made at the 
time of delivery rather than at the time of trans- 
action. However, we can impute an interest cost 
to the deferral of money payment and subtract 
this from the carrying charge, to bring the data 
into line with the assumption. 

The assumption about risk-premiums is not 
supported by those who believe a separate risk 
attaches to ownership of commodity futures [6]. 
They believe price of futures to be low relative 
to the price of cash by an amount that compen- 
sates the owners of futures for accepting risk. 
This view implies that the marginal cost of pro- 
viding binspace is not covered by carrying 
charges that exist on transaction dates;* but at- 
tempts to measure risk-premium have borne little 
fruit [6], hence we shall assume that it is negli- 


*But it does not mean that carrying charges could 
not contain allowances for uncertainty over exact quality, 
location, and delivery date. The importance of these 
uncertainties has been well noted by Hieronymus [4] 
and Telser [6], among others. However, such influences 
would largely continue through the life of the futures 
contract, whereas uncertainty over the level of grain 
prices (which underlies the notion of risk-premium) 
would tend to decrease and finally disappear over the 
life of futures, 
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Table 1. Price of binspace, Chicago, 1953-65 




















Storage period and decision date 
Year 
A July-Sept. | Sept.-Dec. | Dec.-Mar. | Mar.-May | May-July Simple average 
in June in Aug. in Nov. in Feb. in Pobi, A eaer 
cenis per bushel per monih 

1965 83t 1 .60 64 
1964 97" 76 59 73 . 
1963 1.09" 748 55 68 
1962 1.30" 508 49 63 
1961 1.517 1.00" 1.32 1.37 
1960 1.28" 1.37: 1.24 1.18 
1959 1.06" 58° 82 87 
1958 1.534 1.24" „65 .94 
1957 . 86" 6 86 92 
1956 89" .86° .86 -15 
1955 „95° 1.26 1.21 1.17 
1954 „947 . 99° 1.00 1.06 
1953 1.56 1.14 1.19 1.22 
1952 1.457 1.52" 1.34 1.40 

Simple 

average 1.16 98 91 97 








a Entries in this table are selections from data in Appendix Table A. 


* corn ° oats T rye * soybeans 


gible. The plausibility of our assumption rests in 
part on whether we can provide a reasonably 
complete explanation of the carrying charge 
without allowing for risk. 

The assumption about convenience yield fre- 
quently is violated. It tends to destroy the use of 
the carrying charge as a measure of the price of 
binspace. However, we will sidestep this difficulty 
by including data for several grains in a single 
population from which we will observe the price 
of binspace. As long as there is one grain that 
does not have a convenience yield at the time of 
observation, it can serve as a representative for 
other grains. This is a strategic step whose theo- 
retical justification was suggested earlier. 

The assumption about arbitrage cannot be 
judged with confidence except in the light of em- 
pirical findings. We can of course adjust the data 
for imputed costs of transactions, but the effec- 
tiveness of arbitrage must be inferred from the 
outcome. 


Measurement procedures 


In the face of these stringent assumptions, we 
constructed a series that purports to measure the 
annual average price of binspace, using observa- 
tions for grain deliverable at Chicago, 1952-53 to 
1965-66. For each of five grains, we computed 
five short-term carrying charges, net of interest 


and commission, that occur in sequence through 


the season (Appendix Table A). Then, consider- 
ing the grains as a single population, we selected 


* wheat. 


the largest spread to be the ruling price of bin- 
space for each period. These prices are shown in 
Table 1. The average of these short-term prices 
is the annual price of binspace. It seems to meet | 
assumptions in a reasonable way, except for the 
retrospective judgments that must be rendered 
on the third and fifth assumptions. 

The quality problem is met by using futures 
prices only (Chicago Board of Trade). The 
near-term futures price has attributes of a cash 
price for spot delivery, as the futures delivery 
month approaches. Uncertainties about the exact 
grade of the commodity to be received, exact day 
of delivery, and exact warehouse, are common to 
all futures contracts for a commodity deliverable 
within the crop year. Such futures contracts | 
may be treated as stochastic variables because 
uncertainties of delivery are not likely to bias the 
spread between the contracts. Inter-crop spreads 
may not escape a quality bias because somewhat 
different uncertainties surround new-crop deliver- 
ies. But our procedure for measuring the price 
of binspace rules out intercrop spreads. 

Future prices for wheat, corn, oats, rye and 
soybeans are available for the 1952-65 period. 
Unfortunately, there are no futures prices for 
grain sorghums, barley, or flaxseed. While the - 
latter compete for binspace, their ommission does 
not prove fatal. We require only a set of repre- 
sentative prices, and the five grains appear ade- 
quate. i 

For each grain, we computed the average 
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monthly carrying charge covering a two- or 
three-month storage interval. For example, the 
July-September wheat (corn, oat, rye, or soy- 
bean) spreads that had existed at the close of 
each trading day in June were averaged® and di- 
vided by two. Similarly, the September- 
December’ spreads at the close of each day in 
August were averaged and divided by three. 
Also, the average spread per month during No- 
vember was derived for December-March;** the 
average spread per month during February was 
derived for March-May; and the average spread 
per month during April was derived for May- 
July. Thus, for each year we computed five 
spreads covering, in sequence, a two- or three- 
month storage interval for each grain. 

The five seasonal carrying charges, so derived, 
are raw material for computing the price of bin- 
space. To net out the cost of money, we used the 
monthly average grain futures price and the 
prime rate on 4 to 6 months commercial loans, 
estimated at midmonth. During the 1952-65 pe- 
riod, the price of grain varied from $0.58 to 
$3.87 per bushel; interest rates varied from 1.3 
percent to 5.3 percent per annum; and interest 
costs per bushel per month ranged from 0.10 to 
1.56 cents.?? The cost of futures commission fees 


"Use of an average spread for the calendar month 
prior to the beginning of the storage period avoids short- 
period aberrations of price, particularly those occurring 
during trading in the delivery month. This procedure 
centers the average spread about three and one-half 
weeks earlier than centering within the delivery period 
(when the storage period starts). Ideally, there should 
be no gap between the two time centers, but the nature 
of the problem and data preclude the ideal solution. Our 
procedure was dictated by convenience. It is possible 
that some other average of daily price spreads would 
shorten the time gap and, possibly, improve results, 
However, such refinements would have required much 
work and did not appear warranted. 

» Prices for December delivery of soybeans do not 
exist. Hence, to make valid comparisons with the other 
four grains, a December delivery price for soybeans was 
interpolated from the November and the January soy- 
bean futures prices quoted in August. 

“For soybeans the average spread quoted during 
November was based on the January-March period, in 
order to overcome the lack of a December futures for 
soybeans. This estimating procedure seems preferable to 
interpolating the December delivery price for soybeans 
from the November and January delivery contracts, as 
quoted in November. The prices for November delivery 
during November tend to reflect delivery period abber- 
rations. 

™The interest cost computations include allowances 
for a return to equity (by assuming that 10 percent of 
the price of grain would earn twice the prime rate) and 
for the interest cost incurred in futures margin deposits 
(assumed to be 10 percent of the price of grain). In his 
work, Heifner [3] held the interest rate constant at 
5 percent per annum. 


for each grain, spread out over the life of the 
storage period was netted out.“ 

The resulting net figures (Appendix Table A) 
are returns for the use of binspace unadjusted 
for convenience yield. But this will not do as a 
measure of the price of binspace because conve- 
nience yield can be very large and swamp it. The 
point is shown in Working’s classical article 
[21]. 

Fortunately, we can sidestep the difficulty. An 
elevator presumably would be indifferent about 
which grain(s) it selected as long as the same re- 
turn per bushel of binspace could be realized. A 
competitive market would tend to equalize re- 
turns from different grains. By definition, the 
grain that shows the largest carrying charge, net 
of interest and commissions, has the smallest 
convenience yield. But marginal convenience 
yield is zero when stocks are large [21]. Be- 
cause the grain belt nowadays has a prolonged 
harvest, at least one grain might be free of con- 
venience yield in any given period. 

The grain harvest extends from July through 
December, and movement of grain off farms lasts 
into spring. Such conditions do not permit drying- 
up of all “free stocks” until the tail end of the 
storage season starting about May. Hence, it is 
possible, on conceptual grounds, to construct a 
statistical series that represents valid prices for 
binspace by taking into it the grain for which the 
spread is the highest at each observation. The re- 
sults of computation show that at least three of 
the grains have entered into the time series for 
each of the storage periods (Table 1). Using these 
seasonal observations, the annual price of bin- 
space may be computed, as simple and weighted 
averages."* | 

Our computed price of binspace is too low in 
some years. Convenience yield has crept in at the 
tail end of the season, as evidenced by the nega- 
tive signs for 3 of the 14 observations of the 
May-July spread (Table 1). Therefore, the 
May-July observation was omitted and the an- 
nual average figure was based on the other four 
observations. This tends to give our measure a 
small upward bias, but this seems to be less a 
distortion of the “true” price than the downward 
distortion caused by convenience yields at end of 


™Tt is assumed that the cost of insurance on grain 
held in store is paid by the warehouseman and therefore 
is not to be netted out. In any case, insurance tends to 
be a fairly small item, amounting on an average to less 
than 0.2 cents per bushel per year [15]. 

“The price weights are the bushels of all grain in off- 
farm storage relative to total off-farm storage capacity. 
The differences between weighted and unweighted prices 
are fairly small. : 
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season. In any case, it is but one of several fac- 
tors that could distort results.75 The ultimate test 
of reliability is accuracy of prediction. 

An annual price of services is analagous to an 
annual price for a commodity; that is, both sum- 
marize in one figure the changing forces that 
impinged on the price of the item for immediate 
delivery through the season. Hence, the annual 
price of binspace, like the annual price of a com- 
modity, may be subjected to traditional regression 
analysis. 

The Model 

Price variation will be explained with a single 
equation and price level by a comparison with 
CCC storage rates. 


Price variation 
The price of binspace, according to our hy- 
potheses, responds to demand for commercial 


storage, demand for handling, and bin capacity. 
Hence, an equation could be written 


(1) ps = (Qa, Ya, Q) 


where . 
p. = the price on ¢ for use of commercial 

binspace from fy to 4, in cents bushel 
per month; 
bushels of all grains in commercial 
storage, average for the period Ło to 
ty, reflecting the storage use of bin- 
space; 

bushels of grain entering and leaving 
commercial binspace during the period 
fo to th, reflecting the handling ` use 
of binspace; and ` 
total commercial binspace, average of 
Lo and fy. 


ds 7 


OS 


Severe muilticollinearity makes it unwise to use 
QO as a separate -variable in equation (1). There 
was a strong uptrend in Q, qs). and qa, during 
the period studied. Hence, .Q is used to ‘deflate 
ga and Qa. 


(2). ps =  fa(q./Q, qa/Q) x 
The handling demand for TETE is part af a 


For example, the éost of insurance to sareen 
may vary with the value of grain in store, which fact 
would violate our assumption that the pricing of bin- 
space Is independent of the kind of. grain stored. The 
game may be said about allowances for shrinkage and 
waste. Nor have we taken into account revenues derived 
by warehousemen from merchandising commingled grains 
held on’ bailment. These omissions, together with sampling 
errors in the data, have. a net effect on the results’ the ‘di- 
rection of which is hard to know. 


joint demand for a relatively large bundle of 
warehousing services. For example, if.an elevator 
could earn one cent per bushel per month for 
storing grain plus 10 cents per bushel for handling 
the grain, it could earn 22 cents per bushel for 
grain stored all year long. But if the average turn- 
over were two months, the elevator could earn 72 
cents per bushel of binspace, assuming un- 
changed prices for storage and handling (2 plus 
10, the sum multiplied by 6). If the variable 
costs of handling grain were less than 10 cents 
per bushel, the difference could be used, if neces- 
sary, to bid for binspace for handling purposes. 
This bidding power seems formidable and it sug- 
gests that the handling demand for commercial 
binspace is very inelastic. 

Data to represent f, were developed in the 
previous section. Data to represent q, are regular- 
ly available [13, 14]. Data to represent q, are not 
readily available, and a proxy series was de- 
veloped that purports to measure the movement 
of grain off farms during the storage year.** Data 
to represent Q are available for part of the 
period and have been estimated for missing 
years.” The data are summarized in Table 2. 

One would like to estimate the structural rela- 


“Data on physical movement of grain off farms are 
not available. Data are available on grain sold off farms 
from a given harvest [14]. In order to estimate the 
annual movement of grain from farms, one needs to 


know how much of a given: crop was sold during the 


storage year and how much was sold in the next storage 
year, Unpublished data on the percentage distribution ‘of 
sales- of each grain crop, by months, were used to deter- 
mine this, For purposes of computing ga/Q, the capacity 
of CCC bins was omitted from Q. This exclusion ‘is 
appropriate because CCC binspace is not ‘part’ of the 
capacity that is available to handle the commercial 
movement of grain. -` 

The resulting estimates may contain errors, however, 
because physical movement and sales ‘of grain do not 
necessarily coincide. In particular, grain placed in ware- 
houses under price support loans ordinarily do not show 
up as sales until some months later when farmers forfeit 
grain to the CCC or repay ‘the loans and theri sell the 
grain to warehousemen or to other buyers. Whatever the 
magnitude of these errors ‘in our annual estimates, it 
would be much larger in monthly or quarterly estimates. 

‘Data for off-farm grain storage capacity ‘on January 
i have been published from 1961 onward. Similar data 
were published for 1951, 1954, and 1957 from. special 
surveys [7]. The missing data have been interpolated, 
using a trendline fitted to the ratio of Government 
“approved storage” to total off-farm storage for the 
four benchmark years mentioned. Approved storage is 
known for the entire 1952-65 period. ° 

Estimates of storage capacity on other dates within 
the storage season were made by linear interpolation 
from the January 1 observations. Such estimates were 
used to exclude the tail end of season data to be consistent 
with our handling of price data. ` 
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Table 2. U.S. off-farm grain storage: price, 
capacity utilization and grain sales, 
1952-1965 









Average price of Aver 

: monthly 

binspace* sales 
of grain 
relative to 

Actual | Deflated® storage 
capacity? 
cents per bushel percent 

42.0 8.22 

47.6 7.91 

50.4 7.51 

55.8 6.92 

63.9 7.52 

66.5 8.46 

62.8 7.75 

55.6 8.57 

49.1 8.06 

53.4 8.75 

55.9 9.29 

52.4 9.62 

42.1 10,94 

38.2 12.20 


2 Average of four observations weighted by the percent- 
age of storage utilized in each period; excludes tail end of 
season. 

b GNP implicit price deflator adjusted to storage year; 
calendar year 1963= 100. 

¢ Stocks in off-farm storage as a percent of off-farm stor- 
age capacity (CCC bins included in both figures). Average 
of four seasonal observations, contemporaneous with prices 
used in computing data in column one. 

d sitio capacity excludes CCC bins; averages exclude 
tail end of storage season. 


tions implied in our model, but the data are not 
sufficient. Presumably, one would need at a mini- 
mum a set of simultaneous equations represent- 
ing demand for handling, supply of handling, de- 
mand for storage, and supply of storage. Hence, 
in addition to present data, one would need a se- 
ries to represent the price of grain handling, for 
example, the difference between the buying and 
selling prices by elevators for spot-delivery grain, 
appropriately weighted into a U.S. average. 

Each market relation would be a summation 
of individual relations facing firms, Each firm 
has a choice of two outputs. The marginal cost of 
providing one more unit of handling service 
(storage service) is the increase in total cost of 
providing both handling and storage services, 
with the level of storage (handling) held 
constant.*® The optimum mix of outputs is deter- 
minate, once the demand for each type of output 
facing the firm is specified. 


“Stigler [10] discussed this principle in connection 
with the problem of a refinery that must choose between 
different levels of output of gasoline and kerosene. 


Because of our failure to deal with the simul- 
taneous determination of supply and demand 
equations, our single equation cannot be taken as 
reliable for estimating supply response. Yet, the 
parameters in the single equation are expected to 
be positive and, within limits, might allow infer- 
ences about the nature of supply. 

Estimates will be made using linear and qua- 
dratic equations for relation (2). The latter an- 
ticipates that unit costs increase at an increasing 
rate, as more industry capacity is used. Also, al- 
lowance will be made for the possibility that gen- 
eral price inflation during the 1952-65 period 
might have exerted a measurable influence on the 
price of storage. Hence, another set of equations 
is estimated, in which the term on the left-hand 
side is deflated by an index of the general price 
level. Finally, equations that are linear in loga- 
rithms are used to get a convenient set of aver- 
age elasticity values. 


Price level 


A simple test of the level of our price series 
would be to find a consistent relationship with 
the rates paid by the CCC for storage of its grain. 
These rates, which were set by the CCC after con- 
sulting with members of the grain trade, were 
favorable to a large expansion of storage capacity 
[9]. What would be a consistent relationship? 

It must be understood that the market price 
for binspace has a time structure (as do prices 
for services of money, ocean tankers, apartment 
houses, etc.). Time structures exist because com- 
mitments of different duration have different 
costs and uncertainties. Our annual price of bin- 
space is an average of two- or three-month com- 
mitments. Such short-term commitments permit 
discounting of contemporaneous market forces; 
for example, a big harvest movement of corn pre- 
sumably would widen the carrying charge (per 
bushel per month) more for December-March 
commitments than for December-May or for De- 
cember-July commitments. The shorter the inter- 
val, the closer one can come to measuring the 
price for immediate storage. 

On the other hand, the offer by the CCC to 
store Government grain is essentially long term.*® 


* The CCC does not specify the length of commitment 
under its Uniform Grain Storage Agreement. It does not 
guarantee occupancy, apart from the special programs in 
the 1950’s to encourage private investment in capacity 
[9]. It is likely, however, that CCC contracts would 
have been interpreted as effective long-term storage 
agreements (one year or more) during the pericd of 
heavy grain surpluses. One could view the CCC demand 
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per ' 
bushel 


ccc rate 


quantity demanded 
on CCC acc't ————> 


O å 


short-run supply 
of binspace 


quantity demanded ` 
on private acc't-3 





Quantity of commercial binspace 


Figure 2. The market price of binspace and the CCC rate* 


"The market price of binspace exceeds the CCC rate when the combined demand exceeds OB, as, for example, at 
point x; the price is Jess than the CCC rate when the combined demand is less than OB, as, for example, at point y. 


Conceptually, the short-term price of binspace 
could be under or over the CCC rate. Referring 
to Figure 2, given SS’ as the supply of binspace 
and OA as the CCC demand for binspace, the 
short-term price would be above the CCC rate 
only if the private demand for commercial bin- 
space were to exceed AB. It would be below the 
CCC rate if the private demand were less than 
AB. More generally, once the supply function is 
given, the price of binspace is determined by. total 
demand. 

However, one should not expect that the price 
would have been above the Government rate for 
very long. It would have found such conditions 
unsatisfactory for the conduct of price support 
operations. Government would have taken steps 
to increase storage capacity and relieve the tight- 
ness implied by such price pattern. It could have 
raised the CCC rate; it could have subsidized 


as a subtraction from the supply of storage that would: 
be available for a two- to three-month period. 


private investment in storage capacity; it could 
have constructed its own storage capacity. All 
three were in fact done during the great expan- 
sion of capacity, 1952 to 1960 [9]. 


The Results 
Linear, quadratic, and logarithmic equations 
were fitted to the annual data shown in Table 2. 
The equations are 
(3) y= m + bx + by 
(4) y = a, + b,x? + 3,2? 
(5) log Y= ay + bslog x + belog Z 
where 


y = the price of binspace at Chicago, an- 
nual average; ; 

x = U.S. stocks of eight grains in off-farm 
positions as a percent of off-farm bin- 
space, average for year; and 

z = average monthly sales of grain off of 


U. S. farms, as a percent of off-farm 
binspace,  ' : 
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Table 3. Regression coefficients and related results* 





Equation 


Price, undeflated 

. Linear: Coefficient 
Standard error 
Partial correlation coefficient 
Beta coefficient 


Coefficient 

Standard error 

Partial correlation coefficient 
Beta coefficient 


Coefficient 

Standard error 

Partial correlation coefficient 
Beta coefficient 


Price, deflated 
Linear: Coefficient 
Standard error 
Partial correlation coefficient 
Beta coefficient 


Coefficient 

Standard error 

Partial correlation coefficient 
Beta coefficient 


Coefficient 

Standard error 

Partial correlation coefficient 
Beta coefficient 


Quad: 


* Analysis of data in Table 2. 
* Significant at 5 percent level. 
** Significant at 1 percent level. 


The results are summarized in Table 3. Equa- 
tions (3), (4), and (5) yielded R*’s of 0.71, 0.75 
and 0.70, respectively, significant from zero at 
the five percent level. When the price of binspace 
was deflated by the GNP implicit price index, 
the R?’s were raised to 0.81, 0.83, and 0.79, re- 
spectively, significant from zero at the one per- 
cent level. In each case, the quadratic equation 
gave the best fit. 

In all cases the expected signs of the coeff- 
cients were obtained, The standard errors of the 
coefficients are relatively small and are accept- 
able. The relative importance of the two explana- 
tory variables remained stable. The unexplained 
residuals are fairly well-behaved—about nor- 
mally distributed and without discernible auto- 
correlation.®° 

The sensitivity of the results to extreme values 
were tested by omitting the 1952-53 and 1953-54 
observations. While the R?’s were lowered, the 
coefficients remained positive and significant and 


>The Durbin-Watson statistic ranged from 2.54 to 
2.84, : 





. 710* 


146" 


.8i2"* 


. 788* 


they are reasonably close to the same magnitudes 
as before.** This is reassuring. 

The greater relative influence of sales than 
stocks on price may seem surprising, but such 
results are not implausible. The handling demand 
for binspace implies production of collateral ser- 
vices—unloading, cleaning, conditioning, aerat- 
ing, segregating, blending, and otherwise mer- 
chandising grain—which require both extra bin- 
space and extra effort. As grain flows from farms, 


= The poorest results were obtained with the linear 
equation using undeflated prices: By dropping off the 
two years, the coefficient for the stock variable is raised 
from .0215 to 0239 and the coefficient for the sales vari- 
able is lowered from .1954 to .1382. The R° is lowered 
from .710 to .628. On the other hand, the quadratic 
equation using deflated prices was affected the least: The 
coefficient. for the stock variable is raised from .00023 to 
.00024 and the coefficient for the sales variable is lowered 
from .01419 to .01333. The R? is lowered from .832 to 
699, 

We also ran tests for discerning structural shifts, with 
negative results. The coefficient for time, introduced as 
a third independent. variable into all equations, has a 
negligible size and is statistically insignificant. Also, a 
dummy variable was tried but found to be not statisti- 
cally significant. 
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Figure 3. The price of binspace and CCC 
storage rate 


* See footnote 22. 


different lots of grain—different in kind, class, 
grade, condition—usually need separate treat- 
ment if they are to be marketed to advantage. 
Returns from handling per unit of binspace per 
year could be several times larger than returns 
from pure storage. As noted earlier, part of such 
returns could be used to bid for the use of bin- 
space, and this bidding power could be formid- 
able. 

To evaluate the level of our price series, a 
comparison between it and relevant CCC storage 
rates?? is shown in Figure 3. According to the 
criterion suggested previously, our series is not 
inconsistent with the CCC series. While the price 
of binspace was sometimes above the CCC rate, 
it was more often below it. 

Had the price remained above CCC rate, it 
would have implied that the Government could 
have secured storage for its grain, year after 
year, by paying less than the going market price. 
This might have occurred, but it is doubtful [9]. 

Our price series can be judged in another way. 
Suppose we had estimated the price of binspace 
from carrying charges for an individual grain, in- 
stead of from carrying charges for all grains con- 


™ Rates paid by the CCC for grain storage vary with 
many factors and constitute a schedule. The relevant 
rates, for purposes of comparison with our prices, are 
the lowest rates paid for commingled grain that had 
been received by rail or water in Area III (includes 
Tllinois)—-an average of all grain, excluding oats. 





Table 4. Returns for use of binspace: sam- 
ples drawn from different popula- 
tions, 1952-65 averages 





Population 


CCC storage rate 
eat 





s Computed from Schedule of Rates, ASCS, USDA (See 
footnote 22). 

b Computed from data in Table A; end of season obser- 
vations omitted in order to make the series comparable 
with “the five grains.” 

° Based on data in Table 1. 


sidered as belonging to one population. Such 
data are shown in Table 4. In each case, the av- 
erage level for 14 years is so far below the aver- 
age CCC rate that convenience yield must have 
entered and swamped the series. The figure for 
five grains taken as one population is clearly 
better.” 


Implications 

A positively-sloping storage supply curve over 
most of the observed range suggests a kind of li- 
quidity preference, or convenience yield, for un- 
committed binspace, i.e. as the reserve dwindles, 
its marginal value rises. This would be consistent 
with general anticipatory behavior of business- 
men. The cost of storing grain, in a conventional 
sense, might also rise, or it might remain con- 
stant. l 
Different facets of the cost of commodity. pro- 
grams are suggested by this study. First, exis- 
tence of economic rent in CCC storage payments 
presumably could be computed with some accu- 
racy. Second, it is evident from extreme changes 
in the price of binspace that much instability was 
injected into the grain storage industry as a 
consequence of efforts to stabilize grain prices. 
Third, the source of this instability has several 
strands, not the least of which are restrictions on 
harvested grain acreages which tend to destabi- 
lize handling demands for binspace. Fourth, 


“Somewhat different assumptions underlying these 
estimates of price level are of course possible, but they 
probably would not alter the main findings. For example, 
different interpretations might be made of who bears the 
futures commissions charges, or what the cost of money 
was for the marginal storage decisions. One would raise 
the level of our price series a little and the other would 
lower it a little. f 
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when most grain is locked into price supports, 
scarcity is induced in the face of physical abun- 
dance, resulting in payment of convenience yields 
by grain processors and merchants in order to ac- 
quire stocks to lessen their uncertainties over 
grain procurement. (Convenience yield is the 
amount by which the carrying charge for a given 
grain is below the going price of binspace.) This 
phenomenon occasionally occurred near the end 
of the storage year, as Working [18, 19] sug- 
gested in his study of wheat for 1885-1932. It 
also occurred widely when grain shortages fol- 


lowed the ravages of great wars. But its occur- 
rence in the face of abundant grain stocks be- 
came a new element in markets during the post 
World War II period and was an indirect cost of 
price support programs. 

Finally, our study suggests that commodity 
contracts are an indirect means of pricing ser- 
vices. Forward contracts are widespread and, de- 
spite their many institutional forms, should be 
interpreted in this light. It is possible that indi- 
rect pricing of services is an essential feature of 
the process of economic growth. 


Appendix 


Table A. Price spreads, net of interest and commission charges, Chicago, 1952-65 











7 Year July-September spread in June September-December spread in August 

eganing 

June Soybeans | Wheat | Corn | Oats Rye | Soybeans | Wheat | Corn | Oats Rye 

. cents per bushel per month 

1965 — 17.66 27) —3.07 | —.20| .82| —2.07 | .83| —2.05 14 „83 
1964 —4.06 .49 | —2.11 .67 .27 —.72 97 | 1.32 .39 | —.14 
1963 —3.57 .14 | —1.98 .01 .02 | —1.19 1.0 | —3.83 .70 Yi 
1962 —7.37 “52 40 —.18 | —3.11 — :40 1.30 — 22 .68 | —.50 
1961 - —9,98 1.28 1.19 47 1.48 | © —.12 1.51 viw 1.23 1.09 
1960 —1.80 52 — .80 —.18 .03 — .24 1.28 | —2.07 1.09 1.10 
1959 —6.41 .89 | —2.90 .11 | —1.20 —.31 1.06 | —2.94 .50 84 
1958 —1.65 .80 | —3.06 16 69 —.76 1.53 | —3.23 74 81 
1957 — .407 . 58 02 11 „14 | —3.06 |. .86| —1.05 .58 57 
1956 —18.01 39 —.59 38 | —.17 | —1.91 .89 | —3.45 .60 75 
1955 —6.30 | .27 | —1.15 — ,33 1.03 | —2.12 62 | —1.24 95 66 
1954 —52.45 | 1.03 ( —2.77 | —1.13 1.18 | —11.25 "77 | 3.42 .42 94 
1953 —8.65 1.20 | —2.12 — .53 1.45 | —2.77 1.24 | —4.07 — .07 1.56 
1952 —6.18 ' 81 — 1.20 1.03 | —1.17 | —3.83 1.45 —~2,09 48 16 

Table A. Continued 

December-March spread in November March-May spread in February 












8 
fae Soybeans | Wheat Corn - Oats Rye | Soybeans | Wheat | Corn | Oats Rye 
cenis per bushel per month — 

1965 36 ; P . 66 — .20 ; 

1964 .05 29 -16 í soe 36 
1963 92 |. 59 |. 14 : soo 70 
1962 .50 © 36 | 43 .06 — 1,43 
1961 .45 1.00 .82 1.48 1.00 
1960 > 1.26 27> L15 1.53 1.52 
1959 . .27 25. .58 ° 96 „47 
1958 1.24 KoF: .50 -19 -2.69 
1957 .96 53 .66 1.28 —2.76 
1956 56 ~ , 24 .86 .86 .22 
1955 48 — 18 1.26 1.45 1.09 
1954 43 23 .99 -96 1.15 
1953 — .36 85 .63 24 07 
1952 „05 1:52 1.09 .94 1.58 
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May-July spread in April 


. : ero a e e aN 
Tune Soy Sor, | Wheat | oe | Oats | Rye 


cents per bushel per month 
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The Integrated Use of Ground and Surface Water in. 
Irrigation Project Planning* 


Prrern Rocers anb Dovcuas V, SMITA 


The model we propose determines water balances for a project area and emphasizes interactions 
of a surface water-groundwater system within the economic context of irrigation management. 
The program selects the tubewell, canal and surface drainage capacities, the project size, and 
the cropping pattern. Operation of the system is assumed to proceed subject to certain com 
straints on continuity at the river; capacity of the canals, tubewells, and drainage channels; 
mining of groundwater; crop water requirements; availability of land of different soil types; 
and permissible cropping patterns. A detailed irrigation planning example is presented. 


N MANY parts of the world, development of 
irrigated agriculture figures prominently in 
studies of the water resource sector. There- 

fore, it is imperative that the water demands of 
potential irrigation areas should be a major focus 
in any mathematical model of river basins—or 
subsystems of river basins—in water resource 
studies. 

Since in many regions of the world there are 
significant possibilities for groundwater utiliza- 
tion, the model should consider the groundwater 
aquifer as an additional source of supply to sur- 
face water. In some areas, allocations of scarce 
water among competing uses may indicate 
groundwater development to be the most impor- 
tant source. In addition, complementary benefits 
can be obtained by installed tubewells, which can 
be utilized as an effective method of providing 
the subsurface drainage that usually must accom- 
pany canal irrigation. 

Agricultural economists have for some time 
been using linear programming to select optimal 
cropping patterns [9], and in certain recent 
studies the effects of irrigation on agricultural 
decisions have been analyzed. Gotsch [8], for 
example, is concerned with the effects of the in- 
stallation of irrigation wells on the farmers’ sup- 
ply curves for the various crops. None of these 
studies considers the complex physical interac- 
tions between the surface water and the ground- 
water. However, Clyde, Jensen, and Milligan 


* The major part of this research was supported by the 
Harvard University Center for Population Studies, with 
some support from the National Science Foundation. The 
authors wish to thank Marinus Maasland, of Acres In- 
ternational Limited, for his invaluable comments end 
Irwin Gaines, of Harvard College, who did most of the 


programming. 


Perser Rocers is assistant professor of environmen- 
tal engineering and city planning and Doucras V. SMITH 
is research associate in the Center for Population Studies 
at Harvard University. 


[5], Buras [1], and Burt [2] have developed 
simple models of surface water-groundwater sys- 
tems, but, in so doing, have omitted some of the 
most interesting hydrologic-economic interac- 
tions. 

It is in order to examine demand for irrigation 
water in relation to alternative supply sources 
and to provide an interface between traditional 
methods of analysis and the more detailed simu- 
lation models that the model described herein has 
been developed. The model derives a detailed 
water balance for the irrigated area in question. 
Economic implications of groundwater recharge, 
non-beneficial evapotranspiration, surface runoff, 
and crop-water-use components of precipitation 
and irrigation water figure prominently in its for- 
mulation, 

Since the primary interest of any systems 
analysis is the selection from among competing 
projects of those that appear worthy of further 
study, capacities of project components figure 
prominently in this model. Emphasis is on deter- 
mination—by the resulting linear program—of 
system capacities; for example, sizes of canals 
and drains, total ground and surface water 
pumping capacities, and the number of acres of 
land to be prepared for irrigation. Thus, this 
paper deals with an algorithm for irrigation plan- 
ning and not with the final design of specific 
projects. 

The model is deterministic; that is, it assumes 
that all streamflows, precipitations, recharge rates, 
crop yields, and economic data are known 
with certainty. The model is also static. The ef- 
fects of changing conditions and the staging of 
project components are ignored as the ultimate 
development in some future average year is de- 
termined. For purposes of the preliminary 
screening phase of systems planning, models 
based on these assumptions are considered ade- 
quate [12, 13]. However, such models are only 
a first step in the process of building successively 
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Figure 1. Flow chart of water balance for an irrigation project 


more realistic models that are dynamic and sto- 
chastic. 


Components of System to be Modeled. . 


. ‘The irrigation system to be modeled is consid- 
ered to have the following components (see Fig- 
ure 1 for a schematic presentation) : 


(1) Surface water supply sources; for exam- 
ple, precipitation, river, or reservoir sources, 
whose operation must be ‘integrated into the total 
system complex of supplies and demands. 

(2) A groundwater supply source, which may 
be either natural recharge or the recharge in- 
duced by the irrigation project. This source can 
be depleted by regional and underground out- 
flow, baseflow to streams, evaporation from 
water table; and pumpage. 

(3) A proposed canal system of unknown and 
possibly zero capacity, for conveyance of the sur- 
face supply to the field channels, 

(4) A proposed system of ‘surface drainage 
works, of unknown and possibly zero capacity. 

(5) A proposed system of tubewells, of un- 
known and possibly zero capacity, for pumping 
groundwater into field channels to increase the 
irrigation water supply and to provide drainage 
pumping. 

(6) A network of field channels. 

(7) Land suitable for irrigation E 
There may be in a region any number of areas of 
differing climate, topography, and soil type. The 
example reported in this paper deals with a rice- 


growing region; therefore, each type will be di- 
vided by the linear program into three 
categories: t 
(a) irrigated and olanted to one of sig three 
- varieties of rice, possibly with other crops 
interplanted; 
(b) irrigated but not planted to rice; aa 
‘(c) not irrigated. 


-` The breakdown into rice, non-rice, and non-ir- 
rigated areas is necessary in order to study water 
balance for the total project, because the water 
requirements and contributions of these areas to 
recharge and to system. drainage are evaluated 


separately. For rice irrigated areas, it is assumed 
that deep percolation occurs at a fixed rate 


throughout the growing season—a rate indepen- 
dent of rainfall and evapotranspiration but de- 
pendent on the rate of infiltration. This assump- 
tion is warranted because a pond. of water is 
maintained on the rice fields; in some parts of 
the world the fields are puddled to decrease infil- 
tration. For non-rice irrigated areas we make the 
standard assumption: that monthly deep percola- 


‘tion is a certain fraction of the irrigation water 


applied to the field plus a certain different frac- 
tion of the precipitation. The two fractions are 
determined through farm efficiency and rainfall 


* The classification of a particular plot of land and the 
selection of the specific crops growing in that plot may 
vary from season to season depending upon the linear 
programming solution. . 
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studies. For those fields not irrigated, the deep 
percolation rate is determined by means of a 
rainfall-recharge analysis. A similar discussion 


` could be made of surface runoff and non-benefi- 


cial evapotranspiration, which will also differ 
among the area types. 

In areas subject to periodic inundation, irri- 
gation development is dependent on flood control 
measures. For the purposes of this model, each 
proposed irrigation project is divided into sub- 
areas by topography, and a cost of protection 
against flooding of the irrigation works is asso- 
ciated with each subarea. It is assumed that this 
cost must be incurred before ultimate irrigation 
development takes place. 

Attention in Figure 1 is focused on water bal- 
ance for the irrigation project area during each 
decision period (in this example, one month). A 
proportion of the water reaching the canals, field 
channels, and farms is assumed to be lost in 
groundwater recharge, nonbeneficial evapotran- 
spiration, and surface runoff. The remainder is 
that which is employed to meet the water re- 
quirements of the crops. 


Linear Programming Model of System 
The objective of the irrigation project is as- 


sumed to be to maximize the annual net reve- 
” nues, considering crop returns and project costs.? 


The linear program is designed to select the fol- 
lowing capacity variables: 


(1) Total delivery capacity of the wells in- 
stalled for the purposes of supplying irrigation 
water and removing subsurface drainage water; 

(2) Delivery capacity of the canal system 
conveying water from the surface water supply 
to the field channels; 

(3) Total removal capacity of the surface 


* This objective function is appropriate in a determin- 
istic world if the government has the sole objective of 
maximizing aggregate consumption and if water alloca- 
tion decisions are made by a central authority for the 
entire project. This latter assumption may be modified 
in practice by consideration of sufficient conditions for 
aggregation validity, for example, the conditions ad- 
vanced by Lee [10]. For the model here described, re- 
source and institutional bounds are aggregated; techno- 
logical coefficients vary slightly among farms (farm ef- 
ficiencies may be an exception), and it is assumed that 
there is proportional variation of expected net return 
among farms. Additional operating constraints make 


, these aggregation assumptions less tenable—if labor, for 
` example, is scarce for some farms. The capital costs are 


converted to equivalent uniform annual costs using ap- 
propriate capital outlays, salvage values, economic lives, 
and interest rates. The linear programming assumption 
of constant returns to scale is used for all variables. 
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drainage channels whose construction is necessi- 
tated by the project under consideration; and 

(4) The land area to be included in the irri- 
gation project and prepared for irrigation, in- 
cluding flood protection if necessary. 


The system is operated in such a way as to 
contribute most effectively to the goal of maxi- 
mizing net revenues while at the same time satis- 
fying constraints of continuity, capacity, agron- 
omy, and land area. The operating variables are 
as follows: 


(1) The area sown to each crop, where the 
cropping pattern is selected by the program; 

(2) The amount of groundwater pumped dur- 
ing each decision period and delivered to the 
field channels; 

(3) The amount of groundwater pumped dur- 
ing each decision period and delivered to the sur- 
face drainage channels; and 

(4) The amount of water diverted from the 
river to the canal system during each decision 
period. 


The maximization of the additional revenues 
from irrigation, less the operating costs of the ir- 
rigation works and the equivalent uniform an- 
nual costs of irrigation works, land preparation, 
and flood protection, is effected subject to the 
following constraints: 


(1) Canal diversions cannot exceed a certain 
fraction of river flows. 

(2) Crop water requirements must be met ex- 
actly.® 

(3) Total plantings must be restricted to an 
area not greater than the available and prepared 
land. 

(4) The net amount of groundwater removed 
during a year must not exceed the mining allow- 
ance, nor may the water table show a net rise 
after a lapse of twelve months. 

(5) In no decision periods may the amount of 


*This assumes a simple production relationship be- 
tween water application and crop yields; a certain 
amount of water must be applied per acre, and no devia- 
tion from this amount is allowed. Some writers have 
employed production functions with diminishing returns 
to water. This leads to a problem nonlinear in the ob- 
jective function, as suggested by Dorfman [7], or to 
Gotsch’s [8] definition of multiple activities for each 
crop when each activity demands differing amounts of 
water and produces differing yields. Besides the difficulty 
caused by nonlinear responses to the total water applied, 
there is the problem of the effect of variation in the time 
distribution of water applications on crop yields, as 
discussed by deLucia [6]. 
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groundwater pumped exceed the capacity of the 
wells 


(6) Irrigation diversions may not exceed the 
capacity of the canals. 

(7) The capacity of the surface drainage 
works must be sufficient to remove all surface 


(8) In the absence of the explicit inclusion of 
the demand functions in the objective function, 
the production of certain crops must be limited. 
Thus, constraints on the maximum amounts of 
fruits, vegetables, sugar cane, and certain inter- 
planted oilseeds are necessary to compensate for 
the implicit assumption of infinite elasticity of 
demand. (To put linear demand functions into 
the model would produce a quadratic, separable 
programming problem.) 

(9) In order to contribute to the goal of self- 
sufficiency in food grains, a constraint is included 
that ensures a minimum amount of food grains, 
i.e., rice plus wheat. This constraint is discussed 
more fully later. 


A number of technological assumptions are re- 
quired for the formulation of the linear program- 
ming model. For example, we assume that a cer- 
tain fraction of the irrigation water delivered to 
each point in the system becomes recharge to the 
aquifer. Recharge is assumed to occur from the 
canal system, the non-rice field channels, the 
non-rice fields, the rice field channels, the rice 
fields, and the non-irrigated fields. Efficiency 
studies and rainfall recharge analyses provide es- 
timates of these parameters. Although the im- 
plicit assumption is that of a linear relation be- 
tween recharge and flow, the parameters can be 
indexed by month to allow for a variation in 
depth to water table or other seasonal phe- 
nomena. (This is done in the example discussed 
later.) Some other parameters used in the model 
include (see Figure 1): the annual evaporation 
from the surface of the groundwater; the subsur- 
face return flow to the river in each month; the 
fraction of the irrigation water delivered to each 
point in the system that becomes nonbeneficial 
evapotranspiration; and the fraction of the irri- 
gation water delivered to each point in the sys- 
tem that becomes surface runoff. Our model as- 
sumes that a steady-state condition ‘has been 
reached and that there is no mining of ground- 
water between years, although we allow it within 
the year.* 


*The determination for the optimum rate of ground- 
water withdrawal is a complex matter that has been 
studied in some detail by Burt [2, 3]. 
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Another technological coefficient is the water . 


requirement of each crop during each month. 


This figure is expressed in inches per month and _ 


computed as follows: 


(1) The crop growing period, mid-month and 
maximum crop factors are used to calculate 
weighted monthly consumptive use coefficients on 
the basis of assumptions concerning the probable 
distribution of planting and harvesting over the 
respective periods. 

(2) These coefficients are multiplied by the 
shallow lake evaporation figures (as computed by 
the procedure of the United States Weather Bu- 
reau, for example) for the region in question to 
give the consumptive use in inches. 

(3) Preplanting requirements are estimated 
and added to the appropriate month’s consump- 
tive use. 

(4) The end-of-season soil moisture credit is 
estimated and deducted from the appropriate 
month’s consumptive use. | 

(5) If the resulting water requirement ex- 
ceeds the rainfall for consumptive use, the differ- 
ence is the net irrigation requirement; otherwise, 
the net irrigation requirement is zero. 


Use of Linear Programming Model 


The above model, with a linear objective func- 
tion and linear constraints, may be solved by a 
linear programming algorithm to find the optimal 
levels of the capacity and operating variables 
(see Table 1). The solution thus obtained does 
not represent, however, the completion of our 
analysis of this model. Of equal importance is 
the analysis of the sensitivity of the solution to 


changes in the data or in the assumptions. For. 


example, parametric programming on the cost 
coefficients of the objective function will indicate 
how the optimal pattern of irrigation develop- 
ment should change in accordance with changes 
in relative prices. If the original optimal solution 
eliminated groundwater utilization, it would be 
useful to a decision-maker to know how much 
the costs of tubewell construction, maintenance, 
and operation would need to be reduced relative 
to the cost of surface irrigation works before 
groundwater development would enter the opti- 
mal solution. If groundwater development was 
required in the original solution, it would be use- 
ful to know by how much its relative cost must 
increase before it would leave the solution. 

The sensitivity of the solution to changes in 
water availabilities is tested by parametric pro- 
gramming of the right-hand side, or require- 
ments, vector. One might thus determine the ef- 


= 
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Table 1. Linear programming activities and constraints 











Canal | Drainage A Canal Panarea 
capacity | capacity ares drainage | diversions 
(1) (1) (1) as ar crops Pact) (12) availabilities 
Available river 
diversion | water 
(1) 
Irrigation water | Efficien Efficiency 
requirement of eae of canal 
water use water use 
Land Land Available land 
require- requirement 
ment (1) 
Precipi- Net Pum Net Mining less water 
tation removal aninee seepage table evaporation 
gee pe ge fraction (1) fraction less subsurface 
fraction migration 
Well | Capacity Capecity | Capacity 
e require- require require- 
(12) ment (1) ment (1) | ment (1) 
Capacity Capacity 
capacity require- i 
(12) ment (1) ment (1) 
Drainage Capacity | Precipi- Ronoff Runoff 
capacity T tation fraction fraction 
(12) ment (1) | runoff 
fraction 
Acreage Land require- Land available for 
restrictions ments for sugar, sugar, vegetables, 
vegetables, oils olls 
Food grain Rice-wheat land Rice-wheat 
self-sufficiency requirements acreage needs 


a The numbers in parentheses represent the number of activities and constraints in the example reported in the text. 


fect on system capacities of using, for example, 
tenth percentile monthly streamflows instead of 
the mean streamflows. The linear programming 
solution also produces shadow prices for each 
constraint which point to those constraints where 
a large return may be expected from an increase 
in resource availability. 


Example 

We have chosen a project® with a cultivable 
commanded area of 1,335,000 acres. All of the 
economic, agricultural, climatological, and hydro- 
logical data used as input to the monthly linear 
programming model refer to this project. The lin- 
ear program selects the optimal cropping pat- 
terns from seventeen different crops and the in- 
terplanted crop aman/keshari (or keshari sown in 
standing transplanted aman prior to harvest). 
The model was run under two meteorological as- 
sumptions: the mean monthly rainfall and the 
tenth percentile monthly rainfall. ‘Table 2 reports 
the optimal land use for these two conditions, the 


*The data for this hypothetical project are similar to 
those for the Tista Project in East Pakistan [4]. Aman, 
aus, and boro are seasonal groups of rices, differentiated 
by variety and ‘harvesting times. Moog and keshari are 
pulses. The official Pakistan exchange rate in 1967 was 
4.72 rupees per dollar. i 


capacities of the structural components of the 
system, and the cropping intensity for each case.® 

As would be expected, the cropping intensity 
was higher in the mean monthly rainfall year 
(285 percent) than in the tenth percentile 
monthly rainfall year (223 percent). Surpris- 
ingly, no surface irrigation canals came into the 
solution in the mean rainfall case. However, as 
we shall see later when analyzing return flows, 
this solution may be sensitive to estimates of the 
return flows, and surface canals may be required 
as the need for vertical drainage by tubewells is 
removed. The greatest monthly requirement for 
tubewell water was 11,636 cubic feet per second 
(cfs). From this number it is possible to derive 
the installed capacity of the required tubewells. 
Moreover, since rice was not forced into the solu- 
tion by setting minimum constraints on it, it 
came into the solution only in the mean year, 
and then only as an interplanted aman/keshari 
crop. Jute came into the solution in both cases at 


° Cropping intensity is defined as the gross cropped 
area divided by the gross cultivable area. By this defini- 
tion, sugar cane counts as ‘one crop and aman/kesharl 
counts as two. The use of the tenth percentile monthly 
rainfall resembles chance-constrained programming but is 
sufficiently different from it to warrant a separate dis- 
cussion [12]. 
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Table 2. Land use and structural capacities 
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1,110 
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1,335 
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Total rice 
Total fallow 
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Tenth percentile monthly rainfalls 


1,268 
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Mean monthly rainfalls 
ae acres 


11,636 cfs 
285 percent 








a TPMR denotes cropping patterns selected using the tenth percentile monthly rainfalls, 


b MMR denotes cropping patterns selected using the mean monthly 


the same level. In the dry year rapeseed oil came 
into the solution with 944,000 acres. This is an 
unreasonably large amount and needs to be con- 
strained by an upper limit to override the im- 
plicit linear programming assumption of infinite 
elasticity of demand. 

Each run of the linear program’ generates 
much more information than just the optimal 
cropping patterns: first, water supplied (to the 
canal head, field channel head, and field head) 
and irrigation applied are given by month, crop, 
and source; second, water use by crop and by 
month is computed; third, since the model has a 
water balance as part of its internal structure, 
the linear program also gives the groundwater re- 
charge by source and month. 

The linear programming model also produces 
information about the sensitivity of the results to 
estimation errors of the input data. Figures 2 
and 3, for instance, report the optimal solution 
changes over a wide range of canal capital costs 
and groundwater pumping costs. In Figure 2 we 
see that for a fivefold change in amortized canal 
and maintenance costs, from Rs. 7,500 per cfs? 
down to Rs. 1,500 cfs, the actual capacities of 


"If n = the number of time periods, and m = the 
number of crops, the number of constraints is (6 + 6n) 
and the number of variables, including slack variables, is 
(9 4- m + 8n). We used 12 time periods and 18 crops, 
and each run took approximately 3 minutes of IBM 
360/50 computer time. 

* This cost is based on a preliminary feasibility study, 


the canals in the optimal solution do not change. 
In fact, all the structural variables remain un- 
changed, implying that the solution is insensitive 
to error in estimating canal costs over a wide 
range of costs. Similarly, another parametric pro- 
gramming run indicated that the solutions are in- 
sensitive to an even wider range of amortized 
tubewell capital and maintenance costs. On the 
other hand, Figure 3 shows that the solutions are 
fairly sensitive to the operating costs of ground- 
water pumping, particularly in the range of Rs. 
1,710 to Rs. 1,190 per cfs per month. 

If we feel confident that the capital costs of 
canals are going to be above Rs. 2,000 per cfs 
and that groundwater pumping is going to cost 
more than Rs. 2,000 per cfs per month, then 
we are relatively indifferent to large variances in 
our estimates of the real value of these cost 
figures. We actually estimated that the canal cost 
was Rs. 4,000 per cfs of installed capacity and 
that tubewell pumping costs were Rs. 2,700 per 
cfs per month. Of course, all parametric pro- 
gramming results reported here assumed that all ~ 
other costs remain constant. More complicated 
parametric programming runs may be necessary 
if certain parameters can be expected to change 
together. 

A further property of the model allows one to 
investigate some of the political and socio-eco- 
nomic assumptions underlying the planning pro- 
cess. Such things as income redistribution from 


which gave the physical canal layout. It assumes a linear he urban to the rural populations or within 


relationship between capacity and cost. 


subgroups of these populations, self-sufficiency in 
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Figure 2, Parametric programming on capital costs of canals with monthly rainfalls at the 
tenth percentile level* 


“Cost figures are given on an annual basis as amortized capital and maintenance costs. The amortized capital 
cost of tubewells is constant at 2135 Rs. per cis and the cost of tubewell pumping is constant at 2711 Rs. per 
cfs, The cropping pattern remained unchanged by the parametric programming. - 
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Figure 3. Parametric programming on groundwater pumping costs with monthly rainfalls at 
the tenth percentile level* — 


“The amortized capital and annuel maintenance costs are constant at 4000 Rs. per cfs for canals and 2135 Rs. 
per cfs for tubewells, 
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Table 3. Parametric programming on food grains (rice plus wheat) with an upper limit of 


300,000 acres on wheat* 


Grain requirement 
(acres X 10°) 


Groundnuts 








* Cropping patterns given in 1000 acres, capacities in 1000 cfs, benefits in Rs. 1,000,000. Monthly rainfalls were at 


tenth percentile level. All costs were held constant. 


food grains, and political resistance to wheat as a 
substitute for rice are obvious candidates for 
such investigations. Table 3 and Figure 4 give 
the rice-wheat food grains example. Figure 4 re- 
ports the effects of increasing the lower limit on 
total grain (rice plus wheat) acreage in the proj- 
ect from zero acres to one million acres. As- 
sociated with each of the different cropping pat- 
terns in this figure is an annual net benefit re- 
ported in the second column of Table 4. The 
differences between numbers in this column indi- 
cate the costs, in efficiency terms, imposed on the 
system by setting the grain requirement at the 
different levels. Notice that the total food grain 
requirement was met by wheat while rice never 
entered the solution. This may well be a socio- 
logically unacceptable solution, and we would sug- 
gest that the wheat be restricted to some accept- 
able upper limit. 

Table 3 represents parametric programming 
on total food grain requirements but with an 
upper limit of 300,000 acres set on wheat. Table 
4 shows the loss in terms of economic efficiency 


of forcing food grains into the solution and of 
forcing a substitution between wheat and rice. 
Forcing one million acres of food grains into the 
cropping pattern causes a loss in net benefits of 
Rs. 23.2 'X 10° (or 2.5 percent) for the case of un- 
differentiated food grains and Rs. 49.3" 10° (or 
5.4 percent) when wheat is constrained to be less 
than or equal to 300,000 acres. Column 4 in 
Table 4 shows the losses associated with forcing 
rice as a substitute for wheat. In the worst case, 
we see an efficiency loss of Rs. 26.1 X 10° for 
forcing 700,000 acres of rice to substitute for 
700,000 acres of wheat. Parametric programming 
of this sort enables the planner to inform the pol- 
iticlan and the political process about the eco- 
nomic and physical impacts of its implicit as- 
sumptions about the goals and aspirations of the 
society. at large. 

Figure 5 reports the use of parametric pro- 
gramming on another kind of variable. We know 
that river flows vary from year to year, and 
many stochastic models have been suggested for 
this phenomenon. In planning, however, we have 


GROUND AND SURFACE WATER IN IRRIGATION Proyecr Pranntnc / 21 


1, 300 13 
Jute 

1,200 12 

1,100 Tubewell Capacity ll 

1, 000 10 


900 


800 


700 





Rapeseed 








600 


500 


Crop Acreages (1, 000 acres) 


400 


ee. «+ a» = + ù ® 2 # eo #8 


300 


200 


ame siio ame cih e a ie ge ei a a 


100 Vegetables 


300 


400 






500 


o 
Canal and Tubewell Capacities (1,000 cfs) 


wN 
Mea N 5 
~~ Moog a 
mee N 
NX 
Canal Capacity 4 
a eee ee a 7 5 
Groundnuts 
2 
age te A ER Sec ag 
SS 
Sra l l 
gi 
aN 
Pie ~ 
et Melons 
600 700 800 900 1,000 


Grain Requirement (1,000 acres) 


Figure 4. Parametric programming on grain requirement with monthly rainfalls at the 
- tenth percentile level and all costs constant* 
* Sugar remained constant at its maximum level of 67,000 acres. 


often to deal with short-term hydrological rec- 
ords, from which it is difficult to get reliable es- 
timates of the parameters to use with stochastic 
models. In such cases, parametric programming 
can be useful in telling us how sensitive the solu- 
tions are to variations in the streamflows. From 
Figure 5 it can be observed that, while the canal 


size is sensitive to reduction in the river flow, the 
cropping pattern is unaffected by reduction in 
flow of up to 70 percent. Figure 5 does show, 
however, that the solution to the linear program 
became quite unstable with very low river flows. 
Table 5 shows the effect on cropping patterns 
of errors in estimating the subsurface return | 
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Table 4. The loss in benefits from constraints 
on minimum food grain require- 
ments and on maximum amounts 
of wheat? 






Rs. X10* | Percent 





00 0 
100 0 0 
200 0 0 
300 Qe 0 
400 2.7 0.3 
500 6.2 0.7 
600 9.8 i.i 
700 13.3 1.5 
800 17.6 2.0 
900 20.9 2.4 

1,000 26.1 3.0 


3 Upper limit of wheat set at 300,000 acres. 


flows to the river under conditions of natural 
equilibrium (i.e., no irrigation). Return flows are 
difficult quantities to estimate and depend on 
complex geophysical phenomena. Our estimate 
(37,000 cfs-month) appears to be in an unstable 
region of the parameter values, Hence, we feel 
that, in terms of high priorities for data collec- 
tion, we have demonstrated that this parameter 
is very important. 


Conclusions 


The use of a regional water balance as the 
basis for a linear programming model of land and 
water allocation in a proposed irrigation project 
leads to results that are significantly different 
from the more conventional cropping pattern 
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usage of linear programming. The interactions of 
the surface-groundwater system and the necessity 
for consideration of drainage requirements at the 
same time that water delivery is being studied re- 
quire a physical model of the project that is at 
least as complex as that employed in this paper. 

This model explicitly includes the allocation of 
land (which may be of differing soil types, eleva- 
tions, and climates) among the various crops. 
The results, therefore, not only. indicate canal, 
well, and drainage capacities, but also suggest 
cropping patterns. One of the most useful func- 
tions of the level of planning analysis described 
in our model is to identify those parameters to 
which planning decisions are most sensitive. En- 
gineering consultants involved in field-level plan- 
ning may then concentrate their efforts on col- 
lecting the data that yield the largest payoffs. 

It is evident that future investments in irri- 
gated agriculture must consider allocations of 
water, land, and other scarce resources within the 
framework of a systems analysis that is capable 
of capturing complex physical and economic in- 
terrelationships as well as the economic efficiency 
costs of achieving social goals. It is hoped that 
the model described in this paper leads in this di- 
rection. 

More recent work by the authors compares 
linear programming results with those from a 
simulation model of a project [11]. The linear 
programming model has itself been extended in 
several directions. By the addition of a variable 
for its amount, artificial recharge may be consid- 
ered. This variable is associated with a unit cost 
representing the cost of recharge wells or spread- 
ing grounds, Another extension of the model in- 
cludes a constraint on quality impairment similar 


Table 5. Parametric programming on subsurface return flows to the river* 











Additional return flows 0 2.2 4.5 10.0 10.6 11.9 39.4 39.7 | 50.0 | 60.0 
Canal size —- — — — — — — 0.05 | 1.86 | 3.62 
Tubewell size 11.64 | 11.64 | 11.64 | 11.64 | 11.64 | 11.09 | 11.09 | 11.05 | 9.79 | 8.55 
Drainage size 5.85 5.58 5.32 4,77 4.71 4.71 4.71 4.71 | 4.71 | 4.71 
Cropping pattern 1 1 i 1 1 2 2 2 2 2 





a Cropping patterns given in 1000 acres, capacities in 1000 cfs, Mean monthly rainfalls were used. 
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Figure 5. Parametric programming on river flows with monthly rainfalls at the tenth per- 


centile level* 


*The acreage planted to jute, vegetables, and sugar remained constant (at the maximum levels) with river flows 


from 10 to 100 percent of the mean. 


to the constraint on quantity mining. This new 
constraint limits the annual quality deterioration 
of the groundwater. 

Investigations into more fundamental matters 
have led to models that explicitly include consid- 


erations of the influence of risk. These models 
permit any coefficients in the objective function, 
right-hand side, and the technological matrix to 
be stochastic, and employ stochastic decision 
rules in place of the operating variables de- 


Srana et rer i ee 
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produced .a study of the use of static models, 
such as described here, to aid in the planning of 
investment over time [13]. It is believed that 


[1] 
[2] 
[3] 
[4] 


[5] 


[6] 
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Differential Assessment of Farmland on the Rural-Urban Fringe* 
Toomas F. HADY 


Urban pressures on farm real estate taxes have led, in the last decade, to adoption of diferential 
assessment of farmland in at least 16 states. Broadly speaking, the laws fall into three categories: 
Preferential assessment, deferred taxation, and restrictive agreements. The laws are analyzed 
both from the standpoint of tax policy and from the standpoint of development policy. In neither 
case is it possible, given the present state of knowledge, to conclude firmly that the laws are 
desirable or undesirable. The analysis does, however, suggest a number of potential problems 
which should be analyzed before decisions are made. 


find their taxes rising rapidly. USDA es- 

timates [16] indicate that taxes per 
acre levied on farms in Standard Metropolitan 
statistical Areas average more than 5 times those 
in rural counties some distance from metropoli- 
tan areas. These high taxes have brought pleas 
for relief in at least 23 states. And, beginning 
with Maryland in 1956, a number of states have 
furnished relief in the form of differential assess- 
ment laws, explicitly providing that farmland be 
assessed on a basis of its value for agricultural 
production rather than its market value. Some 
research has been done on these laws, but a num- 
ber of important questions remain unanswered. 
This article has three major purposes: to summa- 
rize briefly the status of differential assessment 
laws in the United States; to summarize what is 
known about the effects of the laws; and, per- 
haps its most important purpose, to indicate 
some of the questions that remain unanswered 
and need attention. 


S URBAN development approaches, farmers 


State Legislation 


Broadly speaking, differential assessment laws 
are of three general types: preferential assess- 
ment, deferred taxation, and restrictive contracts 
and agreements; differential assessment is a col- 
lective term for all three. 


Preferential assessment 


High land values in urban fringe areas pro- 
duce high taxes; hence, the first approach to be 
tried was to lower assessments. The preferential 
assessment approach provides simply that land 
devoted to agricultural use shall be assessed on 


* The author wishes to acknowledge the valuable com- 
ments of C. J. Hein, J. Herbert Snyder, and Thomas F. 
Stinson. Views expressed are those of the author and not 
necessarily those of the Department of Agriculture. 


Tuomas F. Hapy is chief of the community facilities 
branch, Economic Development Division, Economic Re- 
search Service, USDA. 


the basis of its value in that use and that market 
values reflecting potential uses, such as housing 
subdivisions, shall be ignored. Such laws are on 
the statute books of Alaska, Colorado, Connecti- 
cut, Delaware, Florida, Indiana, Iowa, Mary- 
land, and New Mexico.’ Similar legislation has 
been rejected, vetoed, or declared unconstitu- 
tional in Ilinois, Massachusetts, Nebraska, 
Nevada, New York, Rhode Island, Virginia, and 
Washington, among others. The exact provisions 
vary somewhat from state to state. In particular, 
some states require that the land must have been 
in agricultural use for two or three preceding 
years; and some states include forest lands, while 
others do not. 


Deferred taxation 


Preferential assessment laws have been op- 
posed on several grounds. It has been argued 
that they place an unfair burden on other real 
estate taxpayers, while obtaining no guarantee of 
compensating benefit for the public. And it has 
been charged that land speculators avoid taxes 
through very minimal farming operations while 
waiting for appreciating land values. In an at- 
tempt to meet these objections, Minnesota, New 
Jersey, Oregon, Rhode Island, and Texas? have 
enacted deferred taxation laws, under which the 
local assessor determines two values for each par- 
cel of farm land: (1) its value in agricultural 
use, which serves as the basis for current taxa- 
tion, and (2) its value in the absence of the de- 


* Detailed descriptions of laws and proposed laws can 
be found in [4]. Additional laws were passed in Alaska 
(Ch. 82, Laws 1967), Colorado (Ch. 424, Laws 1967), 
Delaware (Ch. 373, Vol. 56, Laws of Delaware), Iowa 
(S.F. 772, 62nd General Assembly, 1967), and New 
Mexico (Ch. 85, Laws of 1967). 

7For details, see Minnesota Law, Ch. 60, 1st Spec. 
Sess., 1967; Rhode Island Law, Ch. 288, January Session, 
1968; and [4]. In addition, constitutional amendments 
to permit preferential assessment were approved in No- 
vember 1968 in New Hampshire (S.C.R. 18, Laws 1967), 
Utah (S.J.R. 7, Laws 1967), and Washington (H.J.R. 1, 
Laws 1967). 
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ferred tax law. If the land is subsequently di- 
verted to non-agricultural use, the additional 
taxes that would have been due bad the property 
not received differential assessment are collected 
for the most recent three or five years.® Similar 
legislation has been introduced in other states 
but has not become law. 


Restrictive contracts and agreements 


Both preferential assessment and deferred tax- 
ation, it is argued, are deficient in another re- 
spect: they leave the community with no choice. 
Any land that meets a minimal definition of agri- 
cultural use must be given the reduced assess- 
ment (subject only to the additional qualifica- 
tion in some states that the owner must apply for 
it). Some of this land may be in areas that the 
citizenry has decided should go into urban use in 
the near future. If differential assessment laws 
have the effects often claimed for them, they will 
retard this conversion, This line of argument 
leads to the third approach, which is to make dif- 
ferential assessment part of the total planning and 
zoning program, not an independent policy that 
may produce effects contrary to local planning. 
Land in agricultural use zones is to be permitted 
the special treatment; land in other zones is not 
[15]. Laws incorporating this feature, through 
contracts and agreements that restrict the use of 
the land, are now on the statute books of Cali- 
fornia, Hawaii, and Pennsylvania. 

The Hawaii law, passed in 1961,* provides for 
a landowner to petition the State to have his 
land declared as dedicated to specific agricultural 
uses. If his petition is approved, the owner for- 
feits the right to change the use of his land for 
ten years, and the land is assessed on the basis of 
the permitted uses. The covenant is automati- 
cally extended each year, except that after the 
fifth year either the state or the landowner can 
give five years’ notice of cancellation. If the 
owner does not observe the restrictions, the spe- 
cial tax assessment is cancelled, retroactive to the 
date of the petition, and the additional taxes that 
would have been due are collected, with interest. 

The California law is perhaps the most exten- 
sive law of this type. Briefly, it provides for le- 
gally binding voluntary contracts and agreements 
between the landowner and the local government, 
which generally run for an initial term of ten 
years, are automatically renewable, and can be 


* Oregon charges interest on the deferred taxes; none 
of the other states does so if the taxes are paid promptly 
when due. 

* Act 187, SLH 1961. 


terminated only on five years’ notice. Thus, land 
uses are initially restricted for ten years, and are 
always restricted for at least five years into the 
future, The assessor is required to assess on the 
basis of the legally permitted uses; and, under 
certain circumstances, the law also provides for 
the county to partially compensate the property 
owner if his assessment is raised [2, 5, 13, 14]. 
The California law has been extensively used; 
unofficial estimates indicate that nearly two mil- 
lion acres were covered in early 1968. 


Differential Assessment and State 
- Revenue Systems , 


Any attempt to evaluate differential assess- 
ment as an instrument of state public policy 
must weigh at least two sets of considerations: 
(1) those criteria that relate specifically to tax 
policy-—the attributes of a good tax and whether 
differential taxation measures up to those attri- 
butes; (2) the general objectives of public policy 
on total urban development, including preserva- 
tion of farming, and the extent to which differen- 
tial assessment actually helps fulfill those objec- 
tives. 

This discussion of differential assessment must 
be based on some assumptions about the inci- 
dence of the property tax. As far as land Itself is 
concerned, Netzer comments, “It is generally 
agreed that taxes on the value of bare land—the 
sites themselves exclusive of applications of re- 
producible capital in the form of grading, fertil- 
izer, and the like—rest on the owners of the sites 
at the time the tax is initially levied or increased. 
The tax cannot be shifted, because shifting is 
possible, under reasonably competitive condi- 
tions, only if the supply of sites is reduced. But, 
the supply of land is, for all practical purposes, 
perfectly inelastic” [10, p. 33; see also the qual- 
ifications, pp. 32-40]. The tax on improvements 
is believed to be shifted forward to final consum- 
ers.° 


"Like most generalizations, these observations need 
some qualification before they fit our particular set of 
facts. For example, the entire rationale of differential 
assessment appears to be based on the assumption that 
the supply of farmland on the rural-urban fringe is not 
perfectly inelastic, in the sense that if one reduces taxes 
and thereby increases annual returns, more land will 
remain in agriculture. In other words, there is an al- 
ternative of substituting more concentrated urban devel- 
opment and, ceteris paribus, retaining more farm land. 
Except for certain truck and specialty crops, the farmers 
in a metropolitan area will face product demand curves 
that sre, for practical purposes, perfectly elastic. Hence, 
there appears to be little opportunity for shifting to con- 
sumers, even if the supply -of land is not perfectly in- 
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Differential assessment as an instrument of 
tax policy | 

Adam Smith’s four canons of tax policy—that 
taxes should be equitable, certain, convenient, 
and economical—still are widely used. Much of 
their continuing relevance, however, appears to 
have come from slowly changing interpretations 
of just what each term implies. Hence, there is 
some advantage in using four criteria suggested by 
Walter Heller [5]: social justice, consistency 
with economic goals, ease of administration and 
compliance, and revenue adequacy. _ 

Social justice.x—What constitutes social jus- 
tice, or equity, depends upon one’s values. The 
economist can only observe what people .con- 
sider important in judging equity and then at- 
tempt to provide the relevant data. 

One common view is that individuals should 
pay taxes according to the benefits they receive 
from government.® From the standpoint of bene- 


fits received a prima facie case can be made for’ 


differential assessment. It can be argued that 
while the farmer uses relatively few of the ser- 
vices provided by local government in an urban- 
fringe area, such as central water, sewers, resi- 
dential street maintenance, etc., he owns a lot of 
property. Hence, it is argued, his taxes are en- 
tirely out of proportion to the benefits received. 
Preferential assessment or restrictive agreements’ 
would help to redress this imbalance. Deferred 
taxation would have the same effect and has the 
additional advantage, it has been argued, of au- 
tomatically providing for additional revenue 
(collection of the taxes deferred) when the land 
changes use and therefore probably needs added 
services. This additional revenue can pay part of 
the cost of providing the services. 

On the other hand, consumption patterns vary 
widely among: individuals with similar incomes. 
This suggests that farmers are perhaps not the 
only ones on the urban-fringe who pay taxes out 


elastic. If tenants are not highly mobile, there may be 
some opportunity for shifting from landlord to tenant. 

Similar arguments hold for the tax on improvements. 
However, the question of the incidence of taxes on im- 
provements—at least so far as it pertains to buildings 
rather than improvements to the land—appears rather 
academic in the present context. Nearly all the state 
differential assessment statutes appear to apply only to 
the value of land, not to buildings. 

*For more complete discussions, see Musgrave [9]. 

‘If the restrictions on land-use are firm and of long 
duration, assessment on the basis of the only uses per- 
mitted can be justified simply as an application of the 
general principle of ad valorem taxation, which under- 
lies all property tax in the United States. 


of proportion to the benefits they receive. Thus, 
the question might properly be raised whether it 
serves equity to reduce taxes only for farmers. 
To maintain local revenues, reduced taxes on 
farmers will require raised taxes on others, In a 
study of eight Maryland counties, House [6] 
found that rates had to be 3.8 percent higher, on 
the average, to maintain revenue in these coun- 
ties. In two counties, the needed increase was 
more than 10 percent [6, p. 23]. In the light of 
these increases, the other “overtaxed” residents 
might find their tax bills even further out of pro- 
portion to their benefit receipts. Obviously, bet- 
ter data are needed on the ratio of benefits re- 
ceived to tax payments for various segments of 
the suburban population. Attempts to obtain 
these data, however, are hindered by a lack of 
methods for measuring benefits from government 
services; until now, useful measures have been 
developed only for the simpler cases. Moreover, 
most studies have attempted to measure only 
total benefits and not their inter-personal 
distribution.® 

The other commonly accepted criterion for so- 
cial justice is that taxes should be apportioned 
in accordance with the taxpayers’ ability to pay. 
Equity in this sense is subdivided into “horizon- 
tal equity’—the treatment of equals—and “ver- 
tical equity”—the treatment of taxpayers who 
are not equal. This analysis is concerned princi- 
pally with horizontal equity. 

There appears to be general agreement that 
equals should be treated equally, but there is no 
real agreement on what constitutes equals. For 
lack of any better basis, therefore, analysis of 
horizontal equity usually proceeds on the- as- 
sumption that two individuals (or families) with 
equal money incomes (or sometimes real incomes 
or permanent incomes) and equal numbers of de- 
pendents, medical condition, etc., have equal 
ability to pay. When one is dealing with large 
numbers of people, other factors are assumed to 
average out and often only income is considered 
in assessing ability to pay. 

Virtually no evidence is available regarding 
property tax payments as a percentage of income 
of farmers on the rural-urban fringe vis-a-vis 
their urban neighbors with equal income. One 
might theorize that, if farming is an individual’s 
chief source of income, assessment of his land on 
the basis of its earning power in agriculture 
would bring his property tax payments into 


* Among the exceptions to this statement are [1] and 
[12]. 
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closer accord with those of a wage-earning subur- 
ban homeowner with similar income. On the 
other hand, the real property tax presently serves 
in part as a substitute for a local tax on capital 
gains from land. This element would apparently 
be lost under any plan that did not provide for 
eventual recapture of the additional taxes. 

In summary, the evidence on equity is ob- 
scure. Further research might concentrate on evi- 
dence as to the incidence of taxes on fringe resi- 
dents vis-a-vis their incomes and the benefits 
they receive from government services. 

Consistency with economic goals.—In ex- 
amining this criterion for a good tax, one should 
particularly consider the effects of preferential 
assessment on economic efficiency. If economic 
efficiency is defined traditionally as equivalent 
to Pareto optimality, preferential assessment may 
reduce economic efficiency. This will be true be- 
cause preferential assessment will reduce the costs 
of using land for one particular use, namely farm- 
ing, relative to other potential uses and will thus 
interfere with the operation of the market in al- 
locating resources. Deferred taxation would ap- 
pear to be neutral if interest is charged on the 
deferred taxes at a rate equal to that which could 
‘be earned on similar investments and if the de- 
ferral period is long enough; otherwise, it also 
would entail some loss in economic efficiency. 

The assumptions that are necessary for the 
“invisible hand” to allocate resources in an opti- 
mal fashion are of course highly restrictive. Per- 
haps the most important assumption for this dis- 
cussion is the lack of externalities. External econ- 
omies and diseconomies are legion in urban de- 
velopment. Large-lot residential development, for 
example, may entail much higher sewer and 
water costs, road costs, etc., and the incidence of 
these costs often is not on the landowner. Farms 
are thought by some to provide scenic and other 
values to urban dwellers. To the extent that com- 
munity planning takes account of these “spill- 
overs,” the combination of differential assessment 
with the planning function and outright purchase 
of development easements [18; 19, pp. 78—101] 
may contribute to economic efficiency. Further, 
students of public finances have been concerned 
for some time about present tendencies to erode 
the property tax base by granting exemptions to 
many other types of property. While one might 
prefer to do away with most of these exemptions, 
the difficulty of doing so makes it hard to sustain 
an argument against differential assessment on 
grounds of interference with economic efficiency. 
Restrictive agreements such as those used in Ha- 


wail, California, and Pennsylvania, however, pro- 
vide local governments with another tool which, 
properly used, might help to overcome inefficien- 
cies due to spillovers. 

Given the present state of welfare economics, 
it is difficult to suggest what form future research 
in this area might take. While the necessary con- 
ditions for a competitive equilibrium to be 
Pareto optimal have been established,’ adequate 
means have not been established to measure the 
real cost of deviations from these conditions. 

Ease of administration and compliance.— 
The problems in administering differential assess- 
ment are formidable. First, the assessor must 
determine which tracts of land qualify for differ- 
ential assessment. In most jurisdictions, this 
means determining whether the land is in agri- 
cultural (or, perhaps, open space) use. It is not 
easy to give the assessor a legal definition that 
does not leave considerable area for which he 
must use his own judgment.?° Many suburban 
residents, for example, will not agree that a 60- 
acre tract, with six horses pastured on it, is a 
farm. Yet, it apparently is not easy to write a 
law under which the courts will not sustain a 
taxpayer who argues that it is a farm. The 
assessor is, therefore, forced to adopt a broad 
definition of agricultural use. When he does so, 
he becomes the target of considerable criticism 
from local citizens who, even if they agree with 
the broad principle of differential assessment, 
think it is being applied in such a way as to be 
of primary benefit to speculators. 

The problem of determining agricultural use 
seems most severe under the preferential assess- 
ment approach. It will perhaps be slightly less 
severe under tax deferral, both because fewer 
taxpayers may apply for deferral and because 
some of the additional taxes eventually will be 
collected. When restrictive agreements are used, 
it can be argued that in entering into the agree- 
ment the local governing body has decided that 
the land is in agricultural use; the assessor then 
need only consult the records.” , 

A related and perhaps even a more difficult 
problem is that of determining the value of land 
in agricultural use, In theory, this is simple; one 
merely capitalizes the earning power of the land 


* A readable discussion is Koopmans’ [7]. 

” For a description of definitions currently in use, see 
[4]. 
“Recent Florida legislation places primary responsi- 
bility for determining agricultural use up on a local 
board made up primarily of elected officials (Ch, 67~117, 
now section 193,201, Florida Statutes), 
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when devoted to the permitted use. In practice, it 
is not that simple, although it is done. The prob- 
lem would be simplified if the assessor had com- 
parable sales against which to check his assess- 
ments. As the city expands, however, there are 
likely to be few sales of comparable property for 
which the sale price reflects only agricultural 
value. The assessor’s problems are somewhat al- 
leviated when restrictive agreements are used, as 
in California; then he may be able to find other 
properties that are subject to similar restrictions 
for a comparable period of time. Even so, other 
factors may have influenced the sale price. 

At a minimum, then, differential assessment 
places extra record keeping burdens on the local 
assessor. In addition, it often creates problems in 
deciding which land qualifies for the special 
treatment as well as in putting a value on that 
land. These conditions probably explain the ob- 
servation that local assessors commonly do not 
advocate differential assessment. 

From an administrative standpoint, much 
more research is needed on ways of valuing agri- 
cultural land under differential assessment, for a 
number of questions remain unanswered, For ex- 
ample, how effective are the programs now being 
tried in Maryland, New Jersey, and other states 
to assess farm land on the basis of soil capability 
classifications? Other important questions re- 
volve around the presumed benefits to nonfarmer 
speculators. Better information on the character- 
istics of individual landowners who receive dif- 
ferential assessment would be most useful, even 
though it may not be possible to distinguish 
“speculators” from “bona fide farmers” in any 
rational fashion. 

Revenue adequacy.—In our present context, 
the revenue question can be posed as, “How much 
revenue will the local jurisdictions have to forego 
if differential assessment is used?” Alternatively, 
the question might be, “How much will current 
tax rates have to be raised in order to maintain 
current revenue if differential assessment is 
used?” A recent study in Maryland [6] esti- 
mated that “use-value” assessment, as Maryland 
calls preferential assessment, resulted in a dimin- 
ution of tax revenue (at present rates) which 
averaged about 3.6 percent in eight counties in 
the Baltimore and Washington, D. C., areas. 
The loss of potential revenue amounted to more 
than $6 million. Looking at the same facts 
another way, tax rates could have been lower 
by 2 to 27 cents per $100 of assessed valuation in 
the absence of differential assessment, and rev- 
enues would have remained the same. The 


study also estimates that the tax revenue foregone 
was sufficient to have purchased, outright, be- 
tween 0.5 percent and 1 percent of the farm land 
in the county, each year, Revenue loss is less of 
a problem: under deferred taxation. If an ade- 
quate interest charge is levied (and it commonly 
is not), and back taxes are collected for a long 
period, there is no revenue loss. Revenue is 
merely deferred. Losses could be substantial un- 
der restrictive agreements, but the little evidence 
available suggests they may not have been [14, 
pp. 158-159] .18 

A countervailing tendency may help to limit 
the revenue loss. If differential assessment ac- 
tually serves to reduce the supply of land for 
urban uses, it will presumably raise the price of 
that land. If this increased price is reflected in 
higher assessments on urban use land, the reve- 
nue loss will be smaller. So far as the author is 
aware, no analyses of this effect have been pub- 
lished. 


Differential assessment and 
development policy 


The discussion so far has concentrated on the . 


evaluation.of differential assessment as a tax pol- 
icy. Differential assessment has other presumed 
advantages and is typically urged for one or 
more related reasons: (1) the need to preserve 
open space on the fringes of our cities; (2) the 
need to preserve farming; and (3) the idea that 
it is unfair to force a family that has owned land 
for several generations to sell just when it stands 
on the threshold of large capital gains, simply 
because it cannot pay the taxes necessary to hold 
the land for a few more years. While the last rea- 
son may be very important, it rests principally 
on value judgments that are not susceptible to 
economic analysis; hence, the remaining discus- 
sion centers around the arguments for preserving 
open space and farming. 


“Open space” appears to cover a wide variety 


of concepts [3]. To some, it means recreational 
areas—parks, golf courses, and similar land uses; 
to others, it appears to mean any low intensity 
land use, even if the only identifiable product is 
not-particularly-spectacular scenery. Still others 
value open space as a tool for influencing city de- 
velopment by forcing city expansion into particu- 
lar patterns (corridors of intensive use reaching 
out from the central city, with wedges of open 


H One referee for this article comments that prelimi- 
nary studies of the California law indicated that only 
minor tax rate adjustments would be neceasary in most 
local taxing districts. 
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space in between, for example). The potential 
contribution of differential assessment to an open 
space program depends on the kind of open space 
desired. If the open space will contribute to the 
second and third categories, differential assess- 
ment has a potential role. If open space is de- 
sired for active recreation, the role for farms is 
sharply constricted. The farmer objects, quite 
properly, to having his fields trampled and his 
gates left open by. urban trespassers. 

Whether differential assessment can actually 
fulfill its potential role in preserving open space 
depends, among other things, on whether it 
really helps to preserve farming, If there is a 
binding restrictive agreement, farming is likely to 
remain. Unfortunately, there is little solid re- 
search on the effects of preferential assessment or 
deferred taxation. The motives that cause a 
farmer to continue farming, or to quit, are com- 
plex and varied. Anyone who has worked with 
farm account data has observed numerous in- 
stances of farmers who consistently earned little 
or no return to labor (after imputed returns to 
investment were subtracted), but yet continued 
farming. Clearly, other factors influence decisions 
to stay in business, and these factors are hard to 
identify and harder to quantify. Under these 
conditions, it is difficult to design research that 
will determine the effect of differential assess- 
ment laws on decisions to quit farming. It does 
seem doubtful, however, that tax reductions 
would loom large in a farmer’s decision when he 
is offered $5,000 to $7,000 per acre (the average 
1963-65 prices near Washington, D.C.) [6, p. 
32~33] for his land. 

A definitive answer to the question of the ef- 
fects of preferential assessment or tax deferral on 
land use would require a comparison of the rates 
at which land moved out of farming with and 
without these programs. Such studies are hard to 
produce. The available data, however, suggest 
that the land market is very active even where 
they are present. 

For example, a recent study indicated that in 
two counties now showing the effects of expan- 
sion from Washington, D.C., and Baltimore, half 
of the farms sold during 1964—66 had been sold 
at least once before during the ten years prior to 
1966 [17, p. 14]. From 22 to 47 percent of the 
acreage in farm tracts in five Maryland counties 
in the same area had been acquired during the 
last five years, and total farm acreage in those 
counties fell 28 percent from 1954 to 1964 [17, 
pp. 17 and 21]. The first use-value assessment 
law was passed in Maryland in 1956; the figures 


cited certainly suggest (but do not prove) that 
reduction of taxes on farm land has had little ef- 
fect on changes in its use. 

Even if they actually do help to preserve farm- 
ing, preferential assessment and deferred taxa- 
tion may have other disadvantages. By making it 
less expensive to hold land, they may encourage 
landowners near the city to wait for still higher 
prices. This effect could encourage further “leap- 
frogging” of urban development, increase the 
costs of bringing essential public services to the 
growing population, handicap local planning ef- 
forts, and generally obstruct orderly development 
of what have become essentially urban areas. 

A second related question is whether differen- 
tial assessment laws primarily benefit farmers or 
primarily benefit speculators who are holding 
land for relatively near-term conversion to urban 
uses. Non-farm suburban residents appear to be- 
lieve that benefits may go in substantial measure 
to people other than bona fide farmers. Again, 
however, objective evidence is sketchy. Murray 
and Reinsel, for example, in a study of farm real 
estate transfers in.six counties in Maryland in 
1962, found that 71 percent of rural land buyers 
were not farmers, and 79 percent had previously 
been nonfarmers [8, p. 55]. A problem here is 
that the definition of a speculator tends to be in 
terms of the state of mind of the owner. Anyone - 
who holds land on the rural-urban fringe is, per- 
force, speculating. The relevant question seems: 
to be whether he is holding the land principally 
for appreciation in value or principally for cur- 
rent production. Short of examining each land- 
owner on the psychiatrist’s couch, these motives 
cannot be determined, if then. One approach that 
might be tried would be a series of case studies 
of management of specific farms in fringe areas, 
with a control group of farms in outlying areas; 
designed to see whether farmers in the fringe 
areas are doing as good a job of maximizing 
profits from agriculture as were those in more 
distant areas. Even this approach, however, has 
serious pitfalls. A farmer in a fringe area, for ex- 
ample, may have much more lucrative opportuni- 
ties for off-farm employment, and the optimal 
strategy for him may be to farm only part time. 
Yet he might still be considered by many to be a 
farmer in some “true sense of the term.” 

Ideally, a deferred tax law should have the ef- 
fect of removing much of the incentive for the in- 
dividual who is holding land primarily for even- 
tual conversion to urban uses to apply for the 
special tax provision. At most, he would save 
only the interest on the taxes from the time they 


DIFFERENTIAL ASSESSMENT OF FARMLAND 


would normally be due to the time when the land 
use changed. In fact, the extent to which this in- 
centive is removed is a function of the number of 
years for which deferred taxes are collected when 
the land use changes, and the expected length of 
time before the land passes out of agricultural 
use. A landowner in a state that collects only 
three years deferred taxes can still save a sizable 
amount of money if he expects to hold the land 
for ten years before it becomes a housing devel- 
opment, Evidence on the planning horizons of 
urban land speculators is not available, and the 
deferred tax laws are still too new for their full 
effects to be apparent. Nevertheless, it seems 
doubtful that the planning horizons of specula- 
tors are as short as three to five years. Restric- 
tive agreements, if they are for a long enough 
term, would seem to minimize this problem. 


Conclusions 


The rapid growth of urban areas has been ac- 
companied by growing tax levies on farmers in 
these areas. State action to alleviate these pres- 
sures has taken three general forms. Some states 
have enacted preferential assessment laws that 
provide for assessment of farm land at its agri- 
cultural value, with few additional requirements. 
Others have enacted tax deferral legislation, Still 
others provide for binding agreements with local 
governmental units, under which the use of the 
land is restricted for a period of years into the 
future. 

A major conclusion to be drawn from this re- 
view is that much more research is needed on 
differential assessment laws. This is not, however, 
really surprising when one considers both the rel- 
ative recency of these laws and the relative lack 
of emphasis in research on the process by which 
‘land ‘moves from agriculture into urban uses. Tax 
considerations are only one factor influencing the 
process by which cornfields become shopping 
centers, and it seems likely that we can gain an 
adequate understanding of the importance of 
taxes only as a part of much larger studies of the 
entire milieu of factors. One badly needed study, 
for example, would trace a sample of parcels of 
land over a period of twenty years or more, to 
try to draw more precise conclusions about the 
factors accounting for differences in the speed of 
conversion into urban uses and the uses to which 
the land is eventually put. An example of the ap- 
proach involved is a recent study by Schmid [11]. 

Several areas, in particular, seem to need more 
research. It would help greatly if we had more 
information about the incidence of taxes on resi- 
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dents of the rural-urban fringe, particularly in 
comparison with their incomes and with the ben- 
efits they receive from government. (Measure- 
ment of benefits will not be easy.) Similarly, 
data are needed on the distribution among types 
of landowners of tax reductions under differential 
assessment—~particularly benefits to those who 
are in some sense speculators. From the stand- 
point of development policy, we need to know 
more about the factors that influence decisions to 
quit farming, especially the influence of land 
prices and of property taxes. Only a beginning 
has been made on the problem of estimating the 
effect of these laws on local revenues, Finally, 
the assessor who must make the program work 
needs help in the form of accurate, efficient tech- 
niques for finding the agricultural value of land. 

Citizens, legislators, and other policy makers 
need to make decisions about these laws before 
twenty-year projects can be completed. Hence, 
we need to take stock of what we now know. 
From the standpoint of tax policy, the evidence 
is mixed, but its weight seems to the author to be 
against the laws. If something must be done, re- 
strictive agreements appear to be the best solu- 
tion. 

It seems probable that these laws interfere 
with economic efficiency. In a world of external 
economies and diseconomies, it is hard to know if 
this is a serious problem, but these spillovers do 
suggest the value of restrictive agreements as 
another tool for local governments. Preferential 
assessment appears to be the worst in this con- 
nection; deferred taxation would be essentially 
neutral if interest charges were adequate and the 
deferral period long enough. 

All of these laws present serious problems to 
the assessor in placing a value on the land and in 
determining what land qualified for the special 
treatment. Restrictive agreements at least have 
the advantage, however, that the decision as to 
which land qualifies may be transferred to an 
elected, legislative body. 

If more open space is needed for certain uses, 
such as channeling urban growth, differential as- 
sessment might help. Here, again, the restrictive 
agreement—which gives the community a choice 
~——appears to have a comparative advantage. If 
open space is needed for active recreation and 
similar uses, there would appear to be little role 
for differential assessment. 

Data are simply not available on the extent to 
which differential assessment will preserve farm- 
ing. In view of the prices land commands in 
urban uses, however, one might speculate that 
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the effect of lower taxes is likely to be small and 
transitory. Similarly, it is difficult to assess the 
argument that most of the differential assessment 
laws have resulted in large benefits to non-farmer 
speculators, but the opinion seems to be widely 


held that speculators benefit greatly in areas 
where differential assessment is used—particu- 
larly if it is preferential assessment. Certainly, 


‘the evidence to date suggests that the states 


should move with caution. 
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Spatial, Temporal and Product-Use Allocation. of Milk í in an 
 Imperfectly Competitive Dairy Industry* ` 


Marvin KOTTKE 


A multistage allocation model is designed to deal with two real-world conditions that are 
bothersome in the application of spatial equilibrium models to the dairy industry. The multi- 
dimensional nature of milk allocation and the diversity of competitive structure within the 
industry must be faced to obtain realistic results. A set of recursive relations incorporating 
linear and quadratic programming formulations is used to handle the temporal and product- 
use dimensions in addition to the spatial dimension. An application of the model te the New 
England dairy industry traces price, production, and consumption patterns over time. 


HE FRONTIER of spatial equilibrium 

analysis was pushed back with the de- 

velopment of an operational quadratic 
programming formulation in the mid-sixties.! 
Since then most empirical applications of the 
formulation have been based on the assumption 
of perfectly competitive and static conditions 
[6, 7, 9]. Attempts at studying spatial equilib- 
rium based on imperfectly competitive and non- 
static conditions have been few.? The purpose of 
this paper is to present a model that incorpo- 
rates imperfectly competitive conditions and 
supplements quadratic programming with a set 
of recursive formulations. 

One approach to dealing with the imperfectly 
competitive conditions of the dairy industry 
would be to simply apply the static price-dis- 
criminating monopoly model using a quadratic 
programming formulation. The application 
would be straightforward and would simply en- 
tail specification of marginal revenuefunctionsin 
place of demand functions. Of course, the solu- 


* Scientific contribution No. 384, Agricultural Experi- 
ment Station, University of Connecticut. Appreciation is 
extended to Ian Hardie, T. C. Lee, Stewart Johnson, S. K. 
Seaver, members of the Northeast Dairy Adjustment Com- 
mittee, and AJAE reviewers for their helpful comments, 
and to Russell Lambert who wrote the computer program, 

1 Particular reference is made to the Takayama and 
Judge [14] formulation which is used in the quadratic pro- 
gramming stage of this multistage model. For a rather ex- 
tensive bibliography on quadratic programming in general, 
see Boot [3]. For a concise and lucid explanation of quadrat- 
ic programming, see Hutton [10]. 

? Maruyama and Fuller [11] proposed an interregional 
model with varying degrees of competition, but their model 
was given only a trial empirical test with over-simplified 
data. Hsiao [8] tried to compare spatial equilibrium solu- 
tions under competitive and non-competitive conditions 
but did not obtain conclusive results for the latter. Whittle- 
sey [16] emphasized the need for “non-competitive equilib- 
rium” studies in a recent review of supply-demand equi- 
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tion would contain equilibrium marginal rev- 
enue values instead of equilibrium prices, but 
discriminatory prices could be derived from the 
demand functions.? Unfortunately, while such 
an application would be straightforward, it 
would not realistically represent the non-com- 
petitive behavior of the dairy industry. The 
dairy industry is subject to a mixture of per- 
fectly competitive, monopolistic, and institu- 
tional conditions and to a dynamic pricing and 
allocating process. Consequently, the approach 
needs to be more comprehensive and should not 
rely solely on the static, price-discriminating 
monopoly model. 

A first consideration is that supply behavior 
at the farm level is perfectly competitive. 
Farmers have some individual latitude in vary- 
ing milk production. They respond recursively 
to a blend price.4 Their aggregate response be- 
havior constitutes a supply function for the 
producers’ organization. But such a supply 
function is relevant only for the case of perfect 
competition. As pointed out by Baumol [1, pp. 
318-19], a supply curve is, strictly speaking, in- 
applicable to the operations of an imperfectly 
competitive industry.’ Accordingly, the part of 
the problem dealing with producers’ supply de- 
termination needs to be treated separately as a 
perfectly competitive activity. 


3 Marginal revenue values would differ between areas by 
no more than transportation costs between areas, but prod- 
uct prices would not be bound by the “transportation 
cost” constraint. 

4 Blend price is an average of the fluid milk price and 
manufacturing milk price weighted by the proportion of 
milk sold for fluid use to that sold for manufacturing pur- ` 
poses in the total pool of milk in the area. More appropri- 
ately, the two kinds of milk are Class I and Class I, which 
approximately parallel fluid and manufacturing, respec- 
tively. 

5 Careful distinction must be made between the supply 
curve and the marginal cost curve in the case of monopoly. 
The marginal cost curve is applicable, but it is not a price- 
quantity supply function as for a perfectly competitive 
firm. 
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A second consideration is that the two uses 
(fluid and manufacturing) to which milk is allo- 
cated are subject to different competitive con- 
ditions. In fluid milk sheds, institutional regula- 
tions permit producers’ organizations to exercise 
some degree of control over their sources of 
milk supply and to operate under an adminis- 
tered price.: In contrast, the manufacturing 
milk supply is subject to national competition 
so that sources of supply are not controllable. 
It seems reasonable, therefore, to treat the 
spatial allocation and pricing of the two uses of 
milk products separately with imperfectly 
competitive conditions imposed for fluid milk 
and perfectly competitive conditions imposed 
for manufacturing milk. Application of quadrat- 
ic programming to the manufacturing milk 
part of the problem is straightforward. Appli- 
cation to the fluid milk part, on the other hand, 
requires the imposition of additional con- 
straints. Takayama [13] has shown that import 
quotas, which are a form of supply control, can 
be incorproated in a quadratic programming 
formulation. The imposition of minimum prices 
is less clear, unless prices are set so that price 
differences between areas equal transportation 
costs between areas. There is no compelling 
reason, however, to use quadratic programming 
for the fluid milk part of the problem. Instead, 
the quantities of fluid milk demanded at ad- 
ministered prices in each area can be solved 
separately, and then the sources of supply can 
be allocated by use of a “transportation cost- 
minimizing” linear programming formulation. 

A third consideration is that the decision- 
making process from the producer level to the 
processor level is not instantaneous and simul- 
taneous. Besides the lagged output responses at 
the farm level, there are intra-year lags in the 
allocation of milk and in the determination of 
the blend price paid to producers. Moreover, 
there are inter-year changes in demand and 
supply caused by changes in population, in- 
come, technology, and capital investment 
through time. Dependence on a single quadratic 
programming model to capture the effects of 
these recursive and parametric relations would 
severely strain its capability. Instead, the fol- 


* This model is oriented primarily toward supply studies 
and is concerned only with the pricing and allocating activi- 
ties at the producer-processor level. Market structure at the 
processor-retailer level is not within the scope of this paper 
except to the extent that processor demand functions de- 
rived from consumer demand functions reflect market struc- 
ture. See Moore and Clodius [12] for an elaboration on mar- 
ket structure at the processor-retailer level. 


lowing multistage formulation, consisting of 
recursive relations and inter-year parametric 
relations, is presented.’ 


The Multistage Model 


The overall product allocation process for a 
single time period, say a year, is separated into 
five stages which roughly represent the major 
decision: points as milk moves from producers 
to processors. 


Stage 1. Producers’ output response 
to blend price 


At this stage the producers’ output response 
is limited to “fine tuning” opportunities, princi- 
pally adjustments in the feeding program.? 
Output in ¢ is recursively related to the blend 
price in f-1 and is written as 


(1) Sit = at + BBE 


where 


S,'= the total quantity of milk produced in 
Area 4 and in year i (¢=1, 2,...m 
supply areas), 

a;*=the quantity intercept parameter for 
Area 4 and year #, 

8;'=the slope parameter for Area + and 

_ year #, and 
B; =the blend price of milk, i.e., the 
weighted average price for fluid and 
manufacturing milk paid to producers - 
in Area $ and year /-1. 


For the sake of economy in the use of nota- 
tion, the superscript ¢ will be omitted hereafter 
withtheunderstanding that variablesand param- 
eters vary by ż unless otherwise noted. The 
solution quantity of milk supply is denoted as 

rf 
Stage 2. Milk market administration’s 
formulation of the fluid milk price 
charged to processors 


Institutional contro] of market behavior is 
introduced at this stage. A milk market ad- 


ministration uses a formula to set the fluid 


™ While the model involves a multi-decision-making pro- 
cess, it is unlike Bellman’s dynamic programming [2] in that 
the objective here is not to maximize an objective function 
over the entire time period. The concept of recursiveneas 
used in this model is similar to that advanced by Day [5]. 

8 Output adjustments due to investment, technological 
change, and economies of size are introduced by changes of 
the parameters of the supply function between years. 

* Solution values of each stage are denoted with a dash 
over the pertinent variable. 
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milk price. A general form of the formula is 
written as ; 


(2) Pi = (1 +d) P;? 
where . 


P;==the administered price of fluid milk in 
Areaj and in year? (j=1,2,...de- 
mand or destination areas), 

Aj=the administrator’s price adjustment 

_ coefficient,!° 
P;*1=the administered price of fluid milk in 
the previous period. 


The administrator’s formula, in this case, is 
constructed with the objective of minimizing 
abnormal surplus or deficit supply situations. 
This objective is based on a tacit assumption 
that each area attempts to maintain its propor- 
tionate share of the fluid milk market. Needless 
to say, administrators would like to set the 
price high enough to assure satisfactory and 
stable producer income and yet not too high 
from a competitive standpoint. 


Stage 3. Processors’ derived demand for fluid 
milk at the producer-processor level and the 
spatial allocation of sources of supply 


At this stage the decision makers are the pro- 
ducers’ organization (a cooperative) and the 
processors, With production of milk under way 
and with the fluid milk price set, processors 
then allocate a sufficient quantity of milk to 
fluid uses to meet retailers’ demand, which is 
derived from consumer demand. The processors’ 
derived demand is written as 


(3) Q; = Y; — ôP} 


10 
1 pai(Si — S) — bO; — Q) 
Aj [A 
6 Q; 


where 
«=price elasticity of demand for milk, 

a; milk produced in Area į and marketed as fluid 
milk in Area f as a percent of milk produced in 
Area 4, 

6; = fluid milk consumed in Area f as a percent of milk 
produced in Area f, 

j= the projected consumption (demand) of fluid milk 
in year $ and Area j, and 

Q;1=the quantity of milk consumed (demanded) in 

year é-1 and Area j, 


The formula used here is hypothetical. It is only remotely 
similar to any of the actual Federal Milk Order pricing 
formulas. Moreover, pricing formulas are not used in some 
Federal Milk Orders. However, the formula presented in this 
model essentially accomplishes the objective of an actual 
administrative pricing policy. 


where 


Q;=the quantity of fluid milk demanded in 
Area j and in year ił (j=1, 2,... n de- 
mand areas), 

y;=the quantity intercept parameter for 
Areaj and year t, 

6;=the slope parameter for Area j and year 
i, and 

P;=the demand price of fluid milk in Area 7 
and year t. 


By substituting P;, the administered price, 
for P; in (3), the quantity of fluid milk taken 
in Area j is obtained. The solution is written as 


(4) Q; = y; — ôP}. 


At this stage the processors also decide on 
their sources of supply. Processors and pro- 
ducers alike are assumed to be interested in 
minimizing transportation costs. Moreover, the 
sources of supply are assumed to be restricted | 
by a market order which in effect requires that | 
processors must give priority to local pro- 
ducers.” 

To solve the spatial allocation problem per- 
taining to fluid milk, a transportation model is 
used. The objective is: To minimize 


(5) C= DDL TOs 
iml fwd 
subject to 
>) Qu + BE: = oS; (0 <w <1) 
j=l 
2- Ou = Q; 
inn 
Qij, E; 2 0 
where 


C=total transportation cost for the region 
In year f, 

T y= the unit cost of transporting milk from 
Area 4 to Area 7, assumed constant over 
all z, 

Oyw=quantity of fluid milk transported from 
Area 4 to Area 7 in year f, 

E;=excess supply over quantity of fluid 
milk demanded in Area ¢ in year t (a 
disposal activity), and 

w= maximum proportion of the milk supply 


- 2 Tn reality, control over sources of supply may be ac- 


‘complished by requiring differential payments into the local 


milk pool. For example, if a processor purchases milk from a 
source outside of the local pool at a lower price, he must pay 
the difference into the local pool. 
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available for fluid purposes (to account 
for seasonal: variation of production), 


assumed to be constant over all areas 
and all ¢,!2 


Up to this point the administered prices and 
the transportation costs have been handled 
separately. The net price paid to producers for 
fluid milk involves a deduction for transporta- 
tion costs as follows: 


(6) P; = P; — Ty 


Stage 4. Allocation of manufacturing milk and 
determination of manufacturing milk prices 


The supply of milk available for manufac- 
turing milk purposes in a region consists of the 
excess or residual from Stage 3, any seasonal 
surpluses produced in peak production periods 
and the normal imports from outside the region. 
These supply quantities are expressed as fol- 
lows: 


(1) X: = (i — S: + E; 
(8) X, = (1 + u) X, 
where 


X;= the quantity of milk available for manu- 
facturing purposes from Area ¢ and in 
year ł (¢=1, 2,...m supply areas), 

X,=the quantity of milk available for manu- 
facturing purposes from Area r and in 
year t (r=m+1, m+2, ...m+p of 
which p are supply areas outside of the 
region), and 

p=an assumed constant annual rate of 
change in supply for export from areas 
outside the region. 

The processors’ derived demand function for 

manufacturing milk is 


(9) X; = 0; — o;M; 
where 


X;=the quantity of manufacturing milk de- 
manded in Area j and in year é (j=1, 2, 

. ...# demand areas), 
-~ M;=the demand price of manufacturing milk 

in Area 7 and in year š, 

6;=the quantity intercept of the manu- 
facturing milk demand function for 

Area j and year ?, and 


4 The value of œ can be derived from historical patterns 
of seasonal production and consumption. The usefulness of 
œ pertains primarily to areas that have deficit supply for 
the year as a whole but have surplus supply during peak 
production months. 


o;= the slope of the manufacturing milk de- 
mand function for Area 7 and year ż. 


_A spatial equilibrium solution for n demand 
areas and m- p supply areas can be obtained by 
quadratic programming. In this stage the 
market forces generate the prices and allocate 
the supplies. The objective is an equilibrium of 
demand and supply. The primal of the pro- 
gramming problem for this objective has a 
quadratic objective function subject to linear 
constraints. Following Takayama and Judge 
[14], the problem is made solvable by trans- 
forming it into a primal-dual formulation.” The 
objective function in the primal-dual form for 
the manufacturing milk allocation problem is: 
To maximize 


F(M;, Mı, M,, Xij, Xy) 
= $ (6; — oM)M; — >> XM; 
í j 


j 
"T 2 pe X iM, 
| 


(10) 
— oD TeX 
i j 
— DUD TyXy 2 0 
r j 
subject to 
M; — Mis Ty 
M; — M, STy 
>, Xy + oM; > 4; 
2, Ne 
j 
> Xi = De 
j 
M;, Mi, My, Xi3, Xy & O 
where 
M= the price of manufacturing milk in Area 
t and in é, 
M,= the price of manufacturing milk in Area 
rand in £, 


Xy=the quantity of manufacturing milk 
produced in Area + and marketed in 
Area j and year ?, and 

X,=the quantity of manufacturing milk 
produced in Area r and marketed in 
Area j and year t. 


8 For an explanation of the derivation of the primal-dual 
model, see Takayama and Judge [14]; for a simplified er- 
planation, see Hutton [10] or Hsiao and Kottke [9]. 
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Stage 5. Computation of the blend price 
payable to producers 


After milk is allocated to its two uses, the 
producers’ cooperative computes the price it 
pays to member producers. In this model the 
solution to (10) in Stage 4 and the fluid milk 
solution in Stage 3 provide the necessary in- 
formation for computing the blend prices. The 
computational procedure is written as: 


be | ToP + E ZuM: | 
j j 


(11) 
+ | DOs + E X| 


The stages of the model are repeated in the 
following year with a linkage between Stage 5 
in year ¢ and Stage 1 in year i+-1. The stages 
can be repeated for as many time periods as 
appropriate for the problem. 


Parameters of the Demand and Supply 
Functions 

As the spatial allocation continues from one 
year to the next, changes in the parameters of 
the demand and supply functions are intro- 
duced. In this model the shifts in demand and 
supply are assumed to occur independently of 
the solutions of the endogenous variables. 
Furthermore, it is assumed that the motion of 
the forces can be expected to continue un- 
abated for the period from / to t-+-n where n is a 
target date within a reasonable range for pre- 
dictive purposes. Therefore, the entire set of 
parameters for n years can be specified as given 
data. The possible sources of parameter data 
are outlined as follows: 

The initial parameters for the fluid milk de- 
mand function are 


6; = cN j 
and 
(12) ys = N;Zy + ôP} 
where 


c=per capita slope coefficient, obtainable 
from Brandow [4], 


u This is tantamount to saying the forces influencing the 
parameter shifts are not price dependent in the period un- 
der consideration. Of course, price changes do affect the 
shifts, but they are more likely to result in a distributed lag 
effect than a current effect. Shifts in demand and supply 
could be made dependent on endogenous variables in the 
model; however, the model would then become considerably 
more cumbersome and the inclusion would not add greatly 
to its effectiveness. 


N;= population in Area j and year t, and 
Z;= per capita consumption of fluid milk in 
Area 7 and year t. (Z is a function of in- 
come, tastes and preferences.) 
The initial parameters for the manufacturing 
milk demand function are 


$; = dN; 
and 
(13) 0; = NU; + oM; 
where 


d=per capita slope coefficient, obtainable 
from Brandow [4], and 
U;=per capita consumption of manufac- 
turing milk products in Area 7 and year 
t. (U is a function of income, tastes and 
preferences.) 
The initial parameters for the supply function 
are 


8; = hF; 
and 
(14) a, = FY; — 8B 
where 


h= per dairy farm slope coefficient, obtain- 

able for the Northeast Region from 
Hsiao and Kottke [9], 

F;= number of dairy farms in Area 4 in year 
t, and 

V;= milk output per farm in Area 4 and year 
t. (V is a function of technological 
change and investment.) 


The changed values of the parameters aj, Bi, 
Yi, ô; 6; and ¢; for subsequent years (¢+1, 
i+2,...é+n) are obtained by multiplying 
them by a trend factor that measures the pro- 
jected change in N; Z; for demand and F; V; 
for supply. If price elasticity is assumed to re- 
main constant through time, both the intercept 
and the slope parameters are multiplied by the 
same trend factor for each area. 


An Empirical Application of the Model ~ 


Usefulness of the multistage spatial alloca- 
tion model hinges primarily on its capability to 
predict the possible outcome of potential struc- 
tural changes in a dairy industry. To provide an 
example, the model was applied to the New 
England dairy region for the period 1965-70. 

If the ongoing structural changes in New 
England dairy production and consumption 
continue for the designated period, how will the 


38 / Marvin KOTTKE 


Table 1. Locational specification and de- 
scription of areas involved in the 
New England dairy industry 

















Ares - Geographical - identi 
no. resentation aay consumption 
n point? arity 
i Maine and New Hampahire Portland both 
2 Vermont urlington both 
3 Massach 
both 
4 Connecticat both | 
5 Hudson Valley, New York Albany production 
6 All other dairy areas production® 






* For origin ad destination Ping point 
b Production for of of Bul td mat 
torical ee to New Engl 


tiki expart only, 
hirea of dairy mct to New FaLa, á 


based on historical 


supply sources of fluid and manufacturing milk 
be affected? For testing purposes, it is hypo- 
thesized that the fluid supply sources will re- 
main relatively constant, whereas the supply 
sources of manufacturing milk will shift ap- 
preciably. 

For an analysis of the New England dairy 
industry, four consumption areas and six pro- 
duction areas are specified as shown in Table 1. 
For these areas the relevant demand and supply 
functions for the base year (f=1965) are as 
follows: 


Supply 
Si = 8.74 + 4B, 


Demand 
Qı = 6.13 — .158P, 
Ay>= 9.32 — 88M 1 


Qa = 148 — .038P, S= 
X: = 2.2 a 21M, 


14.40 + 1.3 B1 


Q; = 23.2 — SOP, 
X, = 35.73 — 3.3M, 


S3 = 5.1 + .7B,* 


Qi = 10.5 — .27P4 
= X, = 16.27 — 15M, 


S4 = 3.48 + 68,5! 


Ss = 3.4 + .5B;^! 
Sa = 21.5 


3 Initially, it is useful to test the model’s capability of 
simulating “reasonably close to actual” behavioral conse- 


quences, and this can best be accomplished if the hypothe- 


sis is designed to permit a comparison with observed data 
for at least a part of the designated time period. If the 
` model provides a reasonable simulation of the “real” be- 


havior, subsequent tests could conceivably deal with any of | 


a large variety of hypotheses. 


The notation is the same as that defined previ- 
ously for the model. The superscript t is omitted 
with the understanding that the above set of 
functions all apply in the year t=1965. The 
quantities of milk are in units of million 
hundredweight and the prices are dollars per 
hundredweight. These functions were derived 
from the sources and by the procedures out- 
lined in equations (12), (13), and (14). 

The parameters of the supply and demand 
functions for subsequent years (1966-1970) 
were obtained by adding the appropriate per- 
cent change each year (Table 2). Notice that 
annual rates of change in supply vary sub- 
stantially by areas, whereas changes in demand 
vary to a lesser extent. 


Table 2. Trend factors applied to incorpo- 
rate changes of supply and demand 
parameters year-by-year for the 
period 1966-70 


Yearly change of | Yearly change of 
supply parameters | demand parameters 


A Gn if Go bo ea 





The inter-area shipment possibilities of 
fluid milk were limited to those that would rea- 
sonably exist under the institutional marketing 
constraints.. Transportation costs for the se- 
lected inter-area fluid milk shipment activities 
are as follows:!8 


Tig 19 Tes 40 Tog =.26 Tu = 31 
Tis aan .39 Tas “am 42 Tga = 24 T 54 = 19 


The solutions for the five stages in 1965 are 
shown in Table 3. For Connecticut (Area 4), 
the supply of milk is 6.89 million hundred- 
weight, of which all but the seasonal surplus of 
.69 million hundredweight is allocated to fluid 
uses. The local supply of fluid milk meets 70 
percent of the fluid demand in the state (8.87 
million hundredweight). The solution price of 
fluid milk is $6.02; of manufacturing milk, 

18 Area 2 was subdivided into Northern and Southern 
Vermont for Stage 3. The apostrophe on subscript 2 iden- 
tifies Southern Vermont. The inter-area transportation costs 
for manufacturing milk (in fluid equivalent weights) were 
the same for the region plus the following for the outside 
region: Ta= 2.083, Te 1.76, Ta 1.83 and Tu™ 1.71. 
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Table 3. Solution prices and quantities, by areas and stages, for the initial year, 1965 





cn 
T 









1 ; il 0.87 20.55 9.02 6.89 6.15 na. #8 
2 P; 5.75 5.40 5.91 6.02 5.78 na. | 2 
3 Qi mil, cwt.) 5.22 1.27 19.71 8.87 n.a. na <4 
i mil, T 9.78 8.30 8.12 6.20 2.67 ma. i 

4 X; (mil. cwt. 1.09 12.25 90 69 3.48 21.5 73 
X; (mil. cwt) 5.78 1.43 22.32 10.37 n.a. na. Wi 

Mı (per a 4.03 3.65 4.05 3.93 3.74 2.22 “4 

5 B; ($ per cwt. 5.55 4,44 5.72 5.81 4.63 na. +8 





® Since areas 5 and 6 are outside of the New England region, several of the variables for these areas are exogenous to 


the model, hence are not applicable (n.a.) 


$3.93. These estimates reasonably represent 
the actual dairy situation in Connecticut in 
1965. The estimates for the other areas are also 
reasonably representative. Area 3 (Massachu- 
setts and Rhode Island), like Connecticut, is a 
deficit supply area. Area 2 (Vermont) is a major 
surplus supply area, while Area 1 (Maine and 
New Hampshire) is a surplus supply area for 
fluid milk. 

The year-by-year estimates of blend prices 
and production are shown in Tables 4 and 5, re- 
spectively. A comparison of solution prices with 
observed prices for the first three years indi- 
cates that they are quite close, except for Area 
2. The underestimation of Area 2’s blend prices 
seems to be due to the model’s allocation of a 
large proportion of Area 2’s milk to manufac- 
turing milk uses at perfectly competitive market 


Table 4. Estimated and actual blend milk 
prices for New England areas, 


1965-1970 
Area 
Year 
1 2 3 4 
dollars per hundredweight 

Estimated 5.55 4.44 5.12 5.81 

Actual 5.25 4.78 5.59 5.59 
1966 

Estimated 5.49 4,47 5.77 6.21 

Actual 5.88 5.34 6.13 6.18 
1967 

Estimated 5.50 4.36 5.82 6.34 
i Actual 6.03 | 5.58 6.06 6.29 

Estimated 5.50 4.30 5.89 6.78 
ao e 5.48 4.20 5.85 6.83 

Estimated 5.50 4,15 5.94 7.16 


a “Actual” data were obtained from Mak Production, 
Disposition and Income [15]. 


prices. The estimates of milk production are 
close to the observed data for all four areas. 
Overall, the model indicates a small increase in 
production by 1970 for all areas except Area 4. 
In contrast, the observed data indicate a slight 
downward trend is under way for all four areas, 
The divergence between the estimated and ob- 
served production data may be due to the pro- 
jection of the supply parameters on the basis 
of 1960-64 data. Since 1964 the trend of para- 
meter data seems to have changed from a slow 
Increase to a slow decrease, temporarily at 
least. 

The solutions support the hypothesis posed 
for this example. By 1970 the sources of fluid 
milk would remain practically unchanged from 
those in 1965, as shown in Table 6. Only Con- 
necticut would need to secure new sources. The 


Table 5. Estimated and actual milk produc- 
tion for New England areas, 1965~ 











1970 
Year 
million hundredwetght 

1965 

Estimated 10.88 20.55 9,02 6.89 

Actual 10.40 20.33 8.86 7.03 
1966 

Estimated 11.02 20.50 9.10 6.81 

Actual 10.06 18.79 8.48 6.93 
1967 

Estimated 11.07 20.87 9.14 6.90 

10.03 18.76 8.17 6.85 

1968 

Estimated 11.14 21.06 9.17 6.82 
1969 

Estimated 11.27 21.31 9.22 6.91 
1970: < s 

Estima ALDA 





a “Actual” data were obtained from Mik Production, 
Disposition and: Income [15]. 
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Table 6. Changes in spatial allocation of: 
milk production and sources of fluid 
and manufacturing milk supplies 
between 1965 and 1970 





Change in quantity supplied 




















1 . ‘ 
2 : .i7 
3 2.71 —-.i1 .02 2.42 .38 
4 1.85 — 01 1.86 
Total All Mik and All New England Areas 
All 6.49 |. .47 97 | 18 |—.t0 | 2.73 | 2.24 


solutions indicate that Connecticut consumers 
would take .22 million hundredweight more milk 
by 1970. The source for this increase would shift 
from Connecticut to New York (Area 5). Most of 
the shifting of sources of supply would occur for 
manufactured milk products. Massachusetts 
would have to turn more to New York and less 
to Vermont for manufactured milk products, 
while Connecticut would have to depend more 
on sources outside of the region. Overall, the 
New England region would take 6.49 million 


hundredweight more milk by 1970. About 5 
million hundredweight (75 percent) of the in- 
crease would have to come from outside the 
region. If the model over-estimated production 
slightly, as indicated in Table 5, an even greater 
proportion of the estimated increase would have 
to come from outside the region by 1970. 


Summary and Conclusions 


The multistage model was designed to cope 
with the spatial, temporal, and product-use 
dimensions of an imperfectly competitive in- 
dustry. Application of the model to the New 
England dairy industry traced the effects over 
time of spatially different shifts in supply and 
demand. The simulated behavior of price ad- 
ministration and institutional supply control of 
fluid milk constrained the spatial adjustment of 
fluid milk production. As a consequence, the 
manufacturing milk production areas absorbed 
the brunt of the spatial and price adjustments. 

Supplementing quadratic programming with 
recursive relations in a multistage formulation, 
in this case, limits the applicability of the 
model to the specific industry for which it was 
designed. As a simulation model, however, it 
could be used to test a variety of hypotheses 
and re-applied periodically to up-date projec- 
tions for the specific industry. Moreover, the 
concept of recursiveness in multistages may 
have general applicability in the design of simi- 
lar models for other industries. 
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Response Surface Analysis and Simulation Models in Policy Choices* 
Morvecual SHECHTER AND Eart O. Heavy 


This methodological study uses a simulation model to derive response surfaces in the Feed 
Grain Program. The model approximates an economic system at both micro and macro levels. 
It estimates response in terms of treasury costs, net farm income, income of participating farmers, 
and feed grain stock accumulation. Marginal rates of substitution among these response 
variables are estimated. For example, with a ‘one-cent reduction in loan rate, responses were 
$71.00 reduction in net mcome per farm; $134.00 reduction m income of participating farmers; 
decrease in stock accumulation of 33 million bushels; $48 million reduction in government costs. 


HIS STUDY applies simulation models in 

deriving responsesurfacesfor policy anal- 

ysis. It is methodological in illustrating 
optimal decision rules derived by experimenta- 
tion. The method was applied to the Feed Grain 
Program. The analysis mcluded two phases: 
(1) a simulation model of the feed-livestock 
sector, including a farm management decision 
model, was constructed; (2) optimal decision 
rules within the framework of the Feed Grain 
Program were explored. This latter phase is re- 
ported and is limited to a partial search in the 
policy space. 

The 1961 program was based on voluntary 
participation through price supports and direct 
payments. After 1963, a bushel payment for 
grain from the permitted acreage, above the 
support loan rate, was used, The variables, 
whose change serve as the basis for experi- 
mentation in policy space, include price sup- 
ports, direct payments, and minimum and 
maximum limits on diversion. 


Data Used 


A 1961 survey [6] conducted by the U.S. 
Department of Agriculture and the Iowa Agri- 
cultural Experiment Station to appraise the 
Feed Grain Program serves as the data source 
in applying the experiment. The survey in- 
cluded information on farming operations, the 
effect of the program on them, and the farmer’s 
response to the program. Farms from six 
counties each in north and south Iowa were 
sampled. The sample included 78 participants 
and 72 nonparticipants in north Iowa and 82 
participants and 67 nonparticipants in 
south Iowa. Prior to sampling, descriptions of 


* Journal paper J-6295 of the Iowa Agricultural and 
Home Economics Experiment Station, project 1406. 
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cropping practices, ownership, and participation 
were obtained from ASCS records. The sample 
farms, from information in each questionnaire, 
represent the basic decision units of the micro- 
analytic model. For our methodological pur- 
poses, we assume the sample to be a reasonable 
approximation of the Corn Belt farm popula- 
tion. 
General Nature of Model 


Limited space restricts coverage of the com- 
plete model in this article; hence, the response 
surface analysis is emphasized. However, to 
provide a better understanding of its basis, the 
general model is reviewed, including the micro 
simulation reported in detail elsewhere [6]. The 
simulation model approximates an economic 
system both on micro and macro levels. The 
system is composed of individual units for 
which behavioral relationships are specified. 
The environment provides the units with 
limited price and yield information. Each firm 
makes allocation and production decisions from 
this information and its experience. This deci- 
sion process is termed the microsimulator. The 
firms or units interact through the market as 
products are sold. Output variables of all firms 
are aggregated and sample estimates of the 
corresponding regional quantities are derived at 
the end of each decision period. These esti- 
mates, used in the aggregated analysis, form 
the macrosimulator, The aggregated system 
represents markets for agricultural products 
and a regulating agency, the government. The 
aggregated outputs of the model are the re- 
sponse variables of the policy experiment. 

In this experiment, the optimality of a deci- 
sion rule is stated in terms of an optimal sys- 
tems design. Such a design involves a system, 
such as the one just described, in conjunction 
with a control mechanism regulating the sys- 
tem’s behavior. A control mechanism is usually 
characterized by one or more decision rules 
which determine the mode of regulation. A 
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policy is a set of decision rules for achieving a 
given objective by controlling and modifying 
system behavior. An optimal system design is 
therefore a design which specifies the best 
decision rules for a given policy within a given 
system. Hence, a control mechanism, the Feed 
Grain Program, is then superimposed on the 
macrosimulator as part of the experiment. This 
experiment combines the macrosimulator with 
different decision rules in a search for an opti- 
mal systems design. Each decision rule is ap- 
plied to the same system under the same condi- 
tions. The investigator thus is in complete con- 
trol of the system in each case, something he 
could never achieve in the real system. 

The overall system starts with initial condi- 
tions and system parameters for the computer 
run. Each simulation run tests a different 
policy and consists of one or more sequences. A 
sequence is a fixed number of calendar years. 
Each sequence starts with the same initial 
conditions and parameters. (Parameters are 
age, nonfarm income, total land, tenure status, 
etc.) However, for each sequence there is a 
different series of random inputs: yields and 
random variables from a standard distribution.! 
Thus, in terms of experimental design, a run is a 
treatment combination and a sequence is a 
replicate [3]. In all runs, all similarly indexed 
sequences are subject to the same series of in- 
puts. At the beginning of the first year, all 
initial conditions and parameters for the indi- 
vidual units are read. Each unit is processed 
sequentially, the sequential hierarchy being 
firm 1-year />sequence k—>run $. The output 
variables for each unit are properly accumu- 
lated for sample sums and then, together with 
status variables and parameters for the unit, 
are temporarily stored. The next unit is then 
processed, and after all have been so treated, 
the aggregated outputs are incorporated into 
and processed by the macrosystem. Speci- 
fically, prices for grain, livestock and livestock 
products are determined. The program then 
goes back and sequentially processes the indi- 
vidual units, including the farm’s realized net 
revenue, to summarize performance for the 
current year. All pertinent information is then 
stored for the given firm to be processed for the 
following year. After all firms have been repro- 
cessed and their output, parameters, and status 


1 Prices are also random because corn supplied, which de- 
pends on total production and thus on yields, is random, 
too. The random normal variables were generated by a 
special computer subroutine, 


variables stored, a final aggregation for output 
variables of interest takes place. The aggre- 
gated information, such as total feed grain 
supply, levels of grain stocks, total government 
support, number of farmers who participated 
this year in the program, etc, is relayed to the 
control mechanism. This information may then 
initiate certain reactions (i.e., policy changes), 
depending on the particular design of this run. 
A second year starts, and the system repeats 
the above process for each year. The operation 
of each sequence is summarized, and a new 
sequence is initiated with relevant statistics 
and obtained for the total run [3, 8]. A different 
program variant is next analyzed through an- 
other simulation run. This report focuses on 
search for optimal rules and their tentative con- 
clusions. The underlying farm decision model, 
the market equilibrium model, and the com- 
puter program are explained elsewhere [6]. 


Optimization: Response Surface Analysis 


Applying the above method, a macrosimu- 
lator experiment was used to observe the 
system’s behavior under different decision 
rules, the objective being a set of optimal rules. 
The initial task was to determine the response 
variables that gauge the system’s performance. 
Based on objectives of the Feed Grain Program, 
four response variables were chosen for the 
period 1961-67: total corn stock accumulation, 
total government costs, average net farm re- 
venue, and average net farm revenue of par- 
ticipating farms.’ 


Stock accumulation 


Each simulation run, beginning with October 
1961, started with a given initial stock level re- 
flecting the Corn Belt’s relative share of total 
CCC stocks. The final value for each run was a 
gross figure representing the initial stocks plus 
accumulation minus domestic sales, 


Program costs 


Total government costs included direct pay- 
ments, price support payments, and storage 
charges on accumulated stocks. They represent 
costs of the program for the Corn Belt only. 


Net revenue 


Average net farm revenue for all farms in the 
sample was calculated for each run as follows: 


2 Other response variables could have been considered. 
Livestock prices and consumers’ prices for meat are ex- 
amples. E 
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Table 1. Predicated and observed values of selected systems’ outputs, 1961-1967, Run O 


a Si gone Corn supply 
Year price index Corn Belt 

Pe) ml P O41. P| 6 

dollar ig” | (1010-1914= 100) Liga 
1961 | 1.08 | 1.08 | 267 299 | 3,312 | 3,297 
1962 | 1.10 | 1.16 | 287 310 | 3,113 | 3,143 
1963 | 1.09 | 1.12 | 204 290 | 3,243 | 3,238 
1964 | 1.15 | 1.19 | 290 270 | 3,104 | 3,055 
1965 | 1.10 | 1.17} 294 319 | 3,368 | 3,232 
1966 | 1.29 | 1.27] 267 356 | 3,302 | 3,040 
1967} «© | 1.20] 266 a 3,549 | 3,447° 


a P is the predicted value, O is the observable value. 


al 


Anim 
Units 





Corn Belt 


b Corn Belt payments converted to national payment on the basis of the 1961 ratio between Corn Belt and national 


payments. 
° Prelimi : 
è Not available. 


Let 
Y,==mean run income per farm, 
Yi.= net income for farm 4, year #, sequence 
StS Ley BE ASL  cawy, 25 SH 1, 


»@« @ 3 P] 
w;=a weight for farm #,? 


then, 
2o de Dy Wit Yiu 
= P’ t t 
Y, TRR nc cd eae 
n-T-S 
Net revenue, participants 


Average income for the participating group 
also was computed as follows: Let 
Yy?=mean run income per participating 
farm, 
F” = net income for participating farm 4, 
year #, sequence $,4=1,..., fp i=l, 
Sider ga E EEE 
w ;=a weight for farm ¢, 
nm,=the number of participating farms in 
year t, 
then, 


i ( >, We YP ety ) 
Y,» = eee De es r 
T-S 2 2 
Search criteria 
The search procedure was guided by four 
independent criteria, the policy objective serv- 


3 These weights, discussed in [6], were required in order to 
obtain unbiased estimates for the parent population param- 
eters. 


p 


ing for the direction of search. Lower levels of 
government costs and stock accumulation were 
preferred to higher levels, the converse criterion 
holding for farm income. While weights might 
have been assigned to express the outcome as a 
single numerical quantity, a four-element vector 
was used and the assignment of weights was 
assumed to be reserved for the policy maker. 


The problem of validation 


Since simulation results may be used in 
policy choices, recommendations should be 
derived from a model predicting the real system 
reasonably well. Verifying simulation models in 
this sense is a difficult problem associated with 
the technique. Various procedures are possible 
[1, 5]. Historical verification was used here. 
Observed and predicted values for a few of the 
system’s outputs are shown in Table 1, with 
sample estimates “blown up” to regional 
quantities. The sample estimates are unbiased 
estimates for the twelve-county sample area 
but not necessarily for the Corn Belt region [6]. 


The Policy Space 


A design corresponds to a given decision rule. 
A decision rule is a control mechanism repre- 
sented by some configuration of relationships 
with inputs and outputs. For the Feed Grain 
Program, the parameters of these relationships 
are the provisions of the program. These para- 
meters constitute the elements of a policy space 
(i.e., the factor space of experimental design) 
whose dimension was determined by the num- 
ber of parameters of a given decision rule. The 
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Table 2. Factor levels used in study 











Levels 
Provisions Factors 
--] 0 1 

Minimum diversion, percent i 

of feed grain base A 20 10 0 
Price support rate, 

dollars alas bushel B 0.95 1.025 1.16 
Price su 

dollars per ss sh cig C 0.10 0.175 0.25 
Diversion payment rate D 0/50" — 20/50" 


a Tho first figure represents payment rate for minimum diversion; the 


the rate for above minimum diversion. Only two levels 
for actor. 


parameters were the factors, and the value of a 
parameter corresponded to the levels of a factor. 

Four provisions of the Feed Grain Program 
form elements of the policy space for the analy- 
sis, Each provision is a decision rule parameter, 
and each decision rule consists of four elemen- 
tary relationships. The provisions are: mini- 
mum acreage diversion, national average loan 
rate, national average price support payment, 
and payment rates on diverted acreage. In the 
language of experimental design, there are four 
elements in the factor space. This space spanned 
x4,.1 Ai decision rules, or treatment combina- 
tions, where n; is the level of the ith factor or 
provision.‘ The levels associated with each 
factor are given in Table 2. To conform with 
established notation, capital letters denote a 
factor and the numbers —1, 0, 1 represent its 
level. Most of the values in Table 2 are within 
the actual 1961 to 1967 range of the corre- 
sponding parameters. 


Response Surface Analysis 


Response surface techniques express factor 
levels yielding the extreme response value. Sup- 
pose the response function of a system is 


(1) 


where 7 is the true response, x; is the level of the 
ith factor and equation i represents the re- 
sponse corresponding to any particular com- 
bination of factor levels. Because of experi- 
mental error, the observed value, y, generally 
differs from the true value, 7. This function is a 
surface in k-+1 dimensions. Combinations of 
factor levels, corresponding to points in this 
space, have a configuration which 1s the specific 
design of the experiment. We are interested 
only in a region of factor space where factor 
combinations of potential interest serve as the 


7 = "IESE oar fy Xe), 


t Hence, the terms factor, parameter, and provision are 


used interchangeably i in all subsequent discussion. 


Herapy 


experimental region. Values of factors A, B, C 
and Din Table 2 define the experimental region 
of this study. 


Sampling methods and strategies 


In the first stage of response surface analysis, 
we “map” the experimental region to deter- 
mine the shape of the surface. We search for the 
surface peak or optimum in the second stage. 
Random or factoral sampling usually is em- 
ployed in the first stage, unless we have prior 
knowledge of the surface. The second stage in- 
volves a combination of one or more systematic 
sampling plans. A main advantage of our tech- 
nique is the ability to carry out the experiment 
in stages where the results of one experiment 
are quickly available. 

A common strategy of response analysis in 
industrial experimentation is as follows [3]: In 
the first stage, the response function is ap- 
proximated within the experimental region by a 
first degree polynomial. The coefficients of the 
response function are estimated from observa- 
tions of a 2* factoral experiment and fit a 
hyperplane to the sample observations. Next, 
the method of steepest ascent is used to ap- 
proach the near-stationary region (peak) of the 
surface. The magnitudes and signs of the slopes 
determine the direction of steepest ascent to the 
peak. Essentially, the method determines a new 
set of trials. In the second stage, the nature of 
the near-stationary region is determined by 
fitting a second order polynomial. The grid 
method again is applied by performing a 3* 
factoral experiment. The task is to estimate the 
polynomial function by multiple regression. 

A complete response surface analysis was not 
possible in this study. The pilot project was not 
expected to provide policy recommendations 
based on specific quantitative results, but to 
demonstrate use of the experimental approach 
in conjunction with microanalytic simulation 
models. Also, each observation proved more 
costly than planned and budget constraints re- 
quired reduction in size of the experiment." 
Hence, the first and second stages were com- 
bined and a second degree polynomial was 
fitted directly. Such a function indicates an 
extreme point on the response surface, if it 
exists within the experimental region. If none 
exists, the function still indicates the general 
shape of the surface. 


5 It took about 15 minutes of computer time to complete 
a single run of the simulation model without replication. 
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The main effects plan 


The investigation required an experimental 
design that would enable efficient estimation of 
the main effects. The Basic Plan 3 of Kemp- 
thorne and Addelman [4], a set of orthogonal 
main effect plans, which permit uncorrelated 
estimates of all the main effects with a minimum 
of trials, was selected for this analysis.§ A 332! 
factoral experiment (Table 3) was used and per- 
mitted the estimation of the following poly- 
nomial: 


n = Boro + Bite + Boxe + Bate + Bata 
+ Bura? + Barxa? + Bisto? 


where Xa, %, % and xa were the levels of factors 
A, B, C, and D, respectively, and x»=1. Eight 
independent coefficients, Bo, Bu +.. , Baz, were 
estimated. Basic Plan 3 involved nine sample 
observations (Table 3), leaving one degree of 
freedom for the lack-of-fit test. (Each row in 
Table 3 represents a treatment combination.)? 

Instead of fitting equation 2, given different 
properties of Table 2 as explained elsewhere 
[6], we can calculate 


(3) ñ = Bot $84 =P $811 + Bas au 4833. 
Subtracting equation 3 from equation 2 yields 


(2) 


$ This approach requires two assumptions: (1) No inter- 
actions exist among factors ({i.e., coefficients for cross-prod- 
uct terms of the polynomial are neglected), The assump- 
tion was the price for more information on additional fac- 
tors In the experiment. If interactions exist, they become 
compounded with the estimated effects but the design used 
did not enable clear identification of compounding. A single 
interaction was not compounded with one estimated main 
effect, but was distributed over several estimated main 
effects. Consequently, it was necessary to proceed with 
caution when interpreting the result of the experiment.(2) 
The topography of the response surface is not too jagged, 
implying that the variation, due to lack-of-fit, is small rela- 
tive to the experimental! error. This assumption is essential 
since the analysis could not provide an estimate of the ex- 
perimental error. For discussion of the lack-of-fit test, as 
well as the problem of obtaining an estimate for the experi- 
mental error, see Cochran and Cox [2, pp. 339-342]. 

1 Tt is convenient to code values of x in equation 2 so that 
each x takes the values —1, 0, 1 for a three-level factor, and 
0 and 1 for a two-level factor. The relationship between the 





coded and original x values are: 
| £, +10 ‘ 204175 
Factor A: í = —__—_ 
actor 0 Factor C: 2, 0075 
& — 1.025 


Factor B: Factor D: n= 


0.075 
where #, denotes the original values of factor A, etc. 


Table 3. Basic plan 3 for a 3°2: factoral ex- 


periment 
Factor level 
Trial 

TA TB xO to 
i — 1 —j m T 0 
2 1 0 0 0 
3 0 1 1 0 
4 0 0 ~~] 1 
5 -~ Í 1 0 1 
6 1 —1 1 1 
7 1 1 ~ J 0 
8 0 —i 0 0 
9 — Í 0 1 0 


1 = 9% + Bite + Boxe + Bate + Balta — 4) 
T Bulta? = $) + Boxy? ii $) 
+ Bas(xe* ai 4), 


or the equivalent form, 

n = to + Bite + Bote + Bare 
+ balra — 1) + 4811(32.7 — 2) 
+ $8 o2(3a5? — 2) + $s lx? — 2). 


This equation fitted has the advantage of yield- 
ing an orthogonal matrix formed by new coeffi- 
cients of the 8; The estimation procedure fol- 
lows: 

Let F be the vector of observations, Y=(¥, 
Yi, eee Fo), and 


(6) B = (ii, Êi, $811, Ba, FB2, Bs, $833, $84). 


The matrix of the transformed #’s, X, conforms 
to a diagonal matrix X’X and the plan is 
orthogonal. A least square estimator of B, de- 
noted by B, is derived from B= (X’X)“ X’Y. 


The estimated coefficients 


The observed values for the four response 
variables (net farm revenue, net farm revenue 
of participants, stock accumulation, and total 
treasury costs) selected to represent the per- 
formance of the system under different decision 
rules are given in Table 4 for nine simulation 
runs (nine treatment combinations). The 
statistics and estimated coefficients associated 
with these response variables are given in 
Table 5. 


Lack-of-fit test 


Tf the estimated polynomial was a true repre- 
sentation of the response function (equation 1), 
the lack-of-fit mean square would be an esti- 


(4) 


(S) 


46 


/° MORDECHAI SHECHTER AND EARL O. HEADY 


Table 4. Selected response variables of nine decision rules 





Average annual net 


revenue per farm® 9,177 | 7,666; 8,277 | 8,793 
Standard deviation 1,063 891 976 | 1,019 
Average annual net 

revenue per partici- 

pating farm 12,838 | 10,326 | 12,155 | 11,608 
Stock accumulation at 

the end of 1967, 

million bushels 1,236 | 1,033 | 1,612 | 1,569 
Total government 

payment, 1961-67, 

illion dollars 2,480 | 1,139 | 2,280 | 2,772 


a Participants and non-participants. 


mate of the experimental error variance, o°. 
However, if it is not an adequate approximation 
of the surface in the experimental region, the 
residual sum of squares is inflated accordingly. 
If an independent estimate of g? is available, a 
comparison of the lack-of-fit mean square with 
this estimate would provide a test for the good- 
ness of fit of the second degree equation. In this 
investigation, we could derive only some in- 
formation about the amount of variation in the 
response surface explained by the polynomial 
approximations. The approximating polynomial 
accounted for about 98 percent of the variation 
in the four response variables. Therefore, we 
propose the polynomial approximation to be 





6 7 8 9 
Sos | Pool fons | oss | aor | Zoey 
11,944 | 12,589 | 11,629 | 11,677 | 10,798 | 11,834 
1,406 1,293 1,351 1,721 1,071 1,193 
1,917 | 2,248| 2,968 | 1,865] 1,221] 2,563 


adequate. (No exact statements on the goodness 
of fit of these approximations could be made.)® 


Analysis 


After estimation of the surface, we determine 
its extreme points by differentiating with re- 
spect to relevant factors. Generally, in the 
presence of interaction for four factors, this 
procedure would give rise to a system of four 
equations in four unknowns, £ar, %*, x.*, 2a", 
where the asterisk denotes the optimal value of 
the corresponding factor. If the surface achieves 


8 That is, comparing the lack-of-fit variance with the ex- 
perimental error, using an F-test. 


Table 5. The estimated coefficients and regression analysis for four response functions 


Net revenue 
Coefficients: 
Be | 8, 140.56 
Bi — 92.63 
Bn 243.75 
Bs 282.97 
~ 280.67 
Bs 448.45 
Bu 216.36 
Ba 324.48 
Components of s.8.* 
Polynomial model (1) 2,319, 138 
Lack of fit? (7) 2,014 
Totale (8) 2,321,152 


* Degrees 
b Obtained by subtraction. 
e Corrected for the mean. 


















Response 

Net revenue Stock Treasury 

participants accumulation costs 
_ 11,837.38 1,361.09 1,788.85 
118.62 194.03 193.73 
235.32 18.66 206.97 
520.26 187.95 259.55 
— 556.17 — 64,35 — 217.77 
179.03 — 7.70 563.82 
—335. 88 53.58 287.52 
671.28 — 16.26 404.04 
3,757,007 453,466 3,203,072 
10,545 8,723 49,083 
2,767,552 462,189 3,258,160 





of freedom are indicated in brackets next to the component's name. 
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Table 6. The levels of the decision rules’ parameters associated with extreme values of the 
responses and the value of the responses at the optimal levels of these parameters 








Value of the response 
















10,013 


8,824 | 13,010* 


8,271 | 11,558 


8,004 | 10,259 


* Optimal values. 


Response Criterion Fo 
Mari- | Mini- 
mum | mum 

dollars 
a 

Net farm 

revenne Maximization 1.06* | O.95¢ 
Net farm 

revenue, 

participants Maximiration 1,06* | 0.95 
Stock 

accumulation | Minimization 1.13 | 0.954° 
Government 

Minimization 1.07 | 0,95¢* 
t Boundary point optimum. 


a stationary value within the experimental re- 
gion, its characteristics can be examined by 
reducing the second degree equation to its 
canonical form.® As expected for a first set of 
approximating trials, this was not the case. 
However, some factors did achieve an extreme 
value within the region. For example, taking the 
net revenue response equation, 


y = 8,140.56 — 92.36%, + 243.753 
(7) + 282.974, — 280.6745? + 448.454, 
+ 216.36x,? + 324.4844, 


and differentiating’® with respect to 2, we ob- 
tain 
oy 


—— = 282.97 = 561.3445, 
Xb 


Upon setting this expression equal to zero, the 
value of 1%” is 


282.97 
561.34 


Using the coding equation for %, this value 
corresponds to a corn support loan of $1.06 per 
bushel. The function achieves a relative maxi- 
mum with respect to this factor," since its 


°? This form is an equivalent to a translation of the origin 
and rotation of the axes. All linear and cross-product terms 
usually disappear when the equation ia expressed in terms of 
these new coordinates. 

10 Note that the extreme value of each variable can be de- 
termined independently of the others due to the absence of 
cross-product terms of the fitted equations. 

u This is generally neither a necessary nor sufficient con- 
dition for the function y as a whole to reach a maximum of 





Xp? = 


second partial derivative has a negative value. 
Repeating this analysis for all response vari- 
ables, maximizing the function for net income 
and minimizing for government cost and stock 
accumulation, optimal values for all factors 
were obtained (left part of Table 6). However, 
when the extreme value lay outside the experi- 
mental region, the boundary value or the high- 
est value of the function within the experi- 
mental region was used. Optimality then meant 
only that the indicated level corresponds to the 
highest relative point on the surface for that 
factor within the experimental region. 
When the optimization procedure was ap- 
plied to each of the four response variables, four 
relalive Maximum or minimum points were dis- 
covered, one for each surface. The points are 
listed in the right side of Table 6.12 The maxi- 
mum or minimum values were obtained by 
evaluating the respective estimated response 
function in terms of the optimal factor levels. 
Taking each variable independently, it was 
obvious that rather appreciable improvements 
were made in the levels of three out of four 
variables. It was possible to cut cost by 67 per- 
cent and reduce surplus accumulation by 46 
percent below the lowest corresponding bench- 
mark values of these responses. Similarly, 
average income was raised by about 10 percent. 
However, only a slight improvement, 3 percent, 
was achieved in participant income. Thus, al- 


x". This condition can be determined by only evaluating 
the Hessian determinant of y. 

2 The extreme value of the response is indicated by an 
asterisk. In addition, the table lists the value of the other 
three response variables, given the optimal levela of the 
parameters for that response. 
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though no analytical procedures were used, it 
was possible to improve appreciably upon the 
design of the system, in relative terms, through 
the experimental method.* 


Marginal Analysis of the Response Surface 


Once the parameters of the response surface 
are determined, it can be used for further analy- 
sis. Several suggested uses involve the marginal 
response and the marginal rate of parameter 
substitution. The marginal analysis applied 
only in the neighborhood of the optimal com- 
bination would be carried out for three reasons: 
First, the optimal combination may not be 
feasible because of institutional or political 
reasons. A modified combination thus is re- 
quired. We might be interested in a combina- 
tion that deviates least from the optimal one 
and moves as much as possible over a plateau 
rather than down a steep slope if the objective 
is to maximize the response. Second, we may 
gain further insight into the nature of the sys- 
tem and the underlying processes which deter- 
mine the particular response level. Third, while 
the surface may not have a true maximum in 
the experimentation region, we may want to 
know the nature of the surface in regions of rela- 
tively high response [2]. 

Marginal response is defined as the incre- 
mental change in the response variable result- 
ing from a unit change in the level of a decision 
rule parameter. In terms of equation 1, it can be 
approximated by!‘ 


i= A, B, 


and measures the effectiveness of the para- 
meter, £;, at various points within a predeter- 
mined range of values (the experimental re- 
gion). It conveys quantitative information 
about the effectiveness of the parameter at a 
given point. For example, the relation between 
net farm revenue and the rate of price support 
payment when *x,, % and xa were at their opti- 
mal levels had the response function 


y = 8,872.74 -+ 448.45x, + 216.36x,7. 


An increase of one cent, from 17.5 (x.=0) to 


3 As mentioned earlier, however, the actual levels of the 
optima were probably not very reliable because of the in- 
adequate sample size. 

u This expression is analogous, but not necessarily equi- 
valent, to dy/dx or Gn /dx4 depending upon whether equation 
2 includes one or more factors, respectively. 
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18.5 cents, had the following marginal re- 
sponse:'5 


Ay 8,935.37 — 8,872.72 


= = $62.65. 
Az, 1 





At the mid-range of £,, 17.5 cents, a one-cent 
increase in the price support payment rate 
raises net revenue per farm by $62.65. But when 
this rate is increased from 21.25 cents (#,=0.5) 
to 22.25 cents, the change in income is $97.40. 
For the purpose of raising farm income, this 
particular parameter was more effective by 
about 60 percent at its higher levels. 

Decision rules were evaluated in terms of 
four response variables, and it is of interest to 
evaluate a unit change in a given parameter by 
its marginal effect on each response. When the 
price support loan-rate, 4, was reduced from 
$1.00 to $0.99, the marginal response was: a 
reduction of $70.50, or 1 percent in average net 
farm income; a reduction of $134.02, or more 
than 1 percent in average net farm income of 
participants; a decrease in stock accumulation 
of 33.39 million bushels, or 2.5 percent decrease; 
and a cut in government costs of $48.42 million 
dollars, or 2.3 percent decrease. 

Marginal raie of parameter substiution is the 
numerical value of the slope of an iso-response 
curve and represents the rate at which x; must 
be substituted for æ; in order to maintain a 
given level of the response, y. It is practical to 
represent this rate in finite differences as 


Afi . a’, 
— = 47,7 = A, B, e. 
Ax; 


Consider, for example, the substitution of 
minimum diversion rate for support payment 
rate and their relation to government cost. For 
various reasons, the policy maker may need to 
deviate from the optimal combination. Assume 
that he must choose a point other than the 
optimal, yet is restricted to the ranges 20 S £a 
< g", and 10 S#, Sx*..'$ 

-When all other factors are at optimal levels, 
the resulting response function Is 


% Note that the function is evaluated in terms of the 
coded x;. The marginal response involves the original 
values, 2;. 

% Without these restrictions multiple-valued combina- 
tions may arise, which might allow additional flexibility in 
the choice of parameter levels. They are not included in 
order to keep the illustration simple. 
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Figure 1. A multi-response surface of stock accumulation, total government cost, and average 


annual net revenue per farm. 


y = 1,311.53 + 193.732 + 206.9723 
+ 563.822 + 287.522.. 


Setting y= 1,500 and solving for z, to obtain an 
average!” rate of substitution in the above 
range of £a and x,, we have 


Ax, 





It is necessary to lower the payment rate by two 
cents for each one percent decrease in the 
minimum diversion level. Information of this 





1Y This is actually equal to dx./dx, at only one particular 
point on the iso-response curve in the indicated range of 
Band %,, - 


nature should be valuable to the policy maker 
in determining the proper combination of 
parameters, i.e., choosing the best decision 
rule, given the additional constraints. 


Optimal Rules in Multi Response Situations 

If we are interested in optimizing for only one 
response variable, it is not necessary to go 
beyond an optimal decision rule for this vari- 
able. But for a complex system, the policy 
maker, assigning weights to the various re- 
sponses, must decide whether increasing farm 
income is more important than reducing govern- 
ment costs.}8 

18 Each response variable, ‘or group of variables, can be 
associated with a stratum of society, such as the farms, 
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The responses corresponding to the nine 
decision rules discussed in the preceding section 
are plotted in Figure 1. Each point represents 
one rule, and the number next to the point 
identifies the rule. Four responses are associated 
with each point: government cost, stock ac- 
cumulation, net farm income and participant’s 
net farm income. In terms of the functional 
relationship that exists among three of the four 
responses, Figure 1 describes the contour lines of 
a surface whose height at any point is the net 
farm income (noted at left of isoquant) corre- 
sponding to that point. A similar map could be 
drawn for the participant’s net income surface. 
(Data for these maps are in Table 4.) The con- 
tour lines were plotted roughly in Figure 1 be- 
cause sample points are insufficient to indicate 
the exact nature of the surface. 

Is it possible to establish a composite cri- 
terion indicating the relative merit of the 
different rules without use of one single optimal 
rule? It can be demonstrated that rule number 


consumers, government, etc. Conflict then exista among the 
goals of these groups. Such an approach has been used by 
Theil within a framework of an analytic model [7]. He out- 
lines a method for combining the preference functions of 
diverse social groups. 
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three is inferior to rule number five (see Figure 
1). Hence, for a given surface, it is possible to 
indicate a set of efficient rules. A rule is efficient, 
in the present context, if it is impossible to de- 
crease cost without increasing stocks, and vice 
versa, while maintaining the same level of net 
income.!® An efficiency frontier, then, is defined 
as the locus of all efficient rules. In Figure 1, it is 
a wedge bordered on the right by the line EE’. 
(The boundary on the left could not be deter- 
mined due to lack of observations.) Only rules 
1, 8, and 9 qualify as efficient rules. The first 
two rules were characterized by low income, 
low surplus level, and low program costs. The 
last rule entailed a higher income level, moder- 
ate surpluses, but high levels of government 
expenditures. Even if the optimal rules lie out- 
side the efficiency frontier, they have potential: 
interest since, if the three response variables are 
not of equal umport, the efficiency frontier as- 
sumes secondary importance and attention is on 
the independent rules specified by the response 
surface technique. 


1# Smooth and continuous iso-income curves are assumed. 
Also, note that if the iso-income curve is an ellipse, both 
concave and convex (to the origin), sections of it will satisfy 
the inequality. But only one will be the locus of efficient 
rules by the definition. 


References 


[i] Amstrorz, ARNOLD E., Computer Simulation of Compedi- 
Hive Market Response, Cambridge, The M.I.T. Press, 
1967. 

[2] CocoRan, WILLIAM, AND GERTRUDE M., Cox, Experi- 
mental Design, 2nd ed. New York, John Wiley and 
Sons, Inc., 1957. 

[3] Davies, OwEn L., ed., Ths Design and Analysis of In- 
dustrial Experiments, New York, Hafner Publishing 
Co., 1954. 

[4] KEMPTHORNE, Oscar, AND SIDNEY ADDELMAN, Ortho- 
gonal Matn-Effect Plans, Res. Rep. ARL79, U.S. Air 
Force, Office of Aerospace Research, Aeronautical Re- 
search Laboratory, Wright-Patterson Air Force Base, 


Ohio, Nov. 1961. 

[5] Naytor, Tuomas H., J. L. ee S. BURDICK, 
AND K. Cuu, Computer Simulation Techniques, New 
York, John Wiley and Sons, Inc., 1966. 

[6] SHECHTER, MorpECHAI, “Empirical Decision Rules for 
Agricultural Policy: A Simulation Analysis of the Feed 
Grain Program,” unpublished Ph.D. thesis, Iowa State 
University, 1968. 

[7] Teen, H., Optimal Decision Rules for Government and 
Industry, Chicago, Rand McNally and Co., 1964. 

[8] iaa P., anp A. Awan, “Simulation: "A Tool for 

Farm Planning under Conditions of Weather Uncer- 
tainty,” J. Farm Econ. 47:574-594, 1965. i 


Price and Output Response of Marketed Surplus of Foodgrains: 
A Cross-Sectional Study of Some North Indian Villages 


KALPANA BARDHAN 


If foodgrains producers are also the major consumers, price elasticity of production and price 
elasticity of marketed surplus should be distinguished. While the former is likely to be positive, 
the latter may theoretically assume either sign, and this introduces a complication in deriving 
the long-run price elasticity of marketed surplus. Village-level, cross-sectional data are used 
to get a direct regression estimate of the short-run price elasticity of marketed surplus for 
northwest India. The estimate seems to indicate negative elasticity. Other variables with statis- 
tically significant influence on marketed surplus are production level of foodgrains and income 


from milk, 


immediate prospects of exports and/or 

foreign aid are not very bright and the 
need for large imports of intermediate and 
capital goods leaves little scope for commercial 
import of foodgrains. In these economies the 
flow of off-farm supplies of foodgrains may 
significantly affect, at least in the short run, the 
feasible rate of industrial investment and em- 
ployment. Even though from the long-run 
development point of view the allocation of 
foodgrains between the agricultural and the 
non-agricultural sectors may be less important 
than that of increasing production, the nature 
of response of marketed surplus to changes in 
production and prices is important in connec- 
tion with forecasting the availability of food- 
grains for the urban population and estimating 
foodgrain imports requirements, and also for 
determining agricultural price policy. 

Where producers of foodgrains are also the 
major consumers, it is important to distinguish 
between the price elasticity of production of 
foodgrains (for a relatively long period covering 
the production adjustment lags) and the price 
elasticity of marketed surplus from any given 
production (presumably a short-run elasticity). 
The long-run price elasticity of marketed sur- 
plus is a combination of these two elasticities. 
While the price response of production is likely 
to be positive,! the short-run price elasticity of 
marketed surplus may assume either sign; 
and this introduces a complicating element in 
deriving the long-run price elasticity of market- 
ed surplus. . 

The literature on empirical estimates of the 
response coefficient of marketed surplus of 
foodgrains is rather small. The major reason for 


1 See, for example, Raj Krishna [6] and Behrman [3]. 
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Fh MANY developing economies today, the 


this, of course, is that available data on sales of 
foodgrains in most underdeveloped countries 
are less adequate and satisfactory than most 
other kinds of agricultural statistics. In view of 
the lack of time series data for marketed 
amounts, there have been some studies? esti- 
mating the price response of marketed surplus 
through an indirect approach. In a simplified 
form and assuming a time period long enough 
for complete adjustment of production to price 
changes, the model for such indirect estimation 
is as follows: 

With S, O,, Cy, Py denoting the sales, output, 
consumption, and average price of foodgrains, 
respectively; O. and P., the output and price of 
crops other than foodgrains, respectively, O 
being cultivators’ total income; and assuming 
the consumer goods purchased by cultivators in 
exchange of crops to be the numeraire, 


(1) let S = O;(P;/ Pe) = C(O" Py) 


Cultivators’ total income O= P;.0; (P;/P.) 
+P,.0. (Po/ PA). 

For a given cultivating population, we can 
differentiate (1) to get 








aP, ren ar Cy > 
(2) (1 1S) 
Cy PO; 
sTo) 
where 
dO, P;/P. 
Yr 


ð (P s/ P o) Oy 
== the elasticity of production of foodgrains 


3? See Raj Krishna [7], Krishnan [8], and Behrman [2]. 
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with respect to the price ratio of grains 
to other crops, 
00. P./P; 
O(P./Py) Oe 


the elasticity of production of other 
crops with respect to the price ratio of 
other crops to grains, 





Te S 


ll 


tr = 


the cultivators’ income elasticity of de- 
mand for foodgrains, and 


A ae cae aera aia 


l 


the price-elasticity of cultivators’ de- 
mand for foodgrains. 


For the short run of one agricultural year 
(when current prices have no effect on the cur- 
rent year’s output) or for those cases where 
foodgrains do not have any significant produc- 
tion substitutes? (so that allocation between 
grains and other crops is insignificant), the 
price elasticities of production and hence the 
first term on the right hand side of equation (2) 
may be taken as zero, leaving the second term 
as the price elasticity of marketed surplus. For a 
longer period and for the more usual cases where 
there are major competing crops, the first term 
is also relevant and may have an important 
determining effect on the sign and the value of 
the elasticity. Behrman [2], in his study of rice 
in Thailand, assumes the income and price 
elasticities of cultivators’ demand to be zero. 
This leaves the long-run price elasticity of 
marketed surplus as equal to the price elasticity 
of production of rice multiplied by the inverse 
of the marketed proportion of production (i.e., 
yf.0s/S in our equation (2)). This is likely to 
have a positive sign, since yy is expected to be 
positive. The crucial assumption of ¢=o,=0 is 


* For illustration from different parts of India, we may 
mention the cases of Tanjore and Chingleput districts of 
Madras, Raipur district of Madhya Pradesh, West Goda- 
vari district of Andhra Pradesh, and Birbhum district of 
West Bengal. In all of these districts, foodgrains (pri- 
marily rice) usually account for 85 to 95 percent of total 
cultivated area. Because of the particular soil-climate com- 
plex or other reasons, these cases have few other crops com- 
peting with foodgraina for land. It may also be noted that 
in view of insufficient intersecteral mobility of resources 
(particularly capital) in response to price changes, the com- 
petition from industrial goods as production alternatives for 
the Indian cultivators may be insignificant except in the 
very long run. 


based on his own estimate of the demand func- 
tion for all domestic consumption of rice in 
Thailand, with time series data for 1947-1962. 
This assumption seems somewhat strange, and 
Behrman himself mentions the possibility of 
some serious limitations in the data used for 
estimating his demand function (e.g., unreli- - 
ability of estimated figures of rice stocks, and 
the possibility of the actual temporal relation- 
ship between production and export being 
different from that assumed). In any case, from 
estimates based on National Sample Survey 
data, this does not seem to be the case in India. 

Using the following plausible ranges of values 
from the available estimates for the agricultural 
sector of India, viz., ¢=0.5 to 0.8,4 oj =0.2 to 
0.4,5 P;O;/0=0.45 to 0.55,° y;=0.1 to 0.2,’ and 
O;/S=3 to 4,8 we may note that the first term in 
(2) may range from +.25 to +.85; the second 
term, or the short-run price elasticity of mar- 
keted surplus, from —.72 to +.52; and hence 
the whole expression may have a value ranging 
from —.47 to +1.37. It seems that the uncer- 
tainty regarding the sign of the long-run price 
elasticity of marketed surplus when estimated 


4 This range is based on (a) expenditure elasticities of de- 
mand for foodgrains in the rural sector of India estimated by 
Krishnan [8] from different rounds of N.S.S. data, and (b) 
on income elasticity of expenditure estimated to be 0.95 
for the rural sector from the Reserve Bank of India’s survey 
of rural savings and income as analyzed by Khatkhate and 
Deshpande [5]. 

t Based on estimates by Barpujari and Chandra [1] and 
Krishnan [9]. 

t Value of foodgrain output as percentage of total value 
of output of all crops and their by-products was 54 percent 
in 1960-61 according to calculations by the National Coun- 
cil of Applied Economic Research [10]. The proportion was 
somewhat smaller than this during the First Plan period. 
A range of 0.45-0.55 seems plausible, taking account of 
these factors. 

T This is Raj Krishna’s estimate [6] of price elasticity of 
production for wheat in Punjab where it is the single most 
important foodgrain. For this calculation we have assumed 
ye (the elasticity of production of competing cash crops with 
regard to their price relative to foodgrains) to be equal to ys. 
This, incidentally, is also the assumption used by Behrman 
[2] and Raj Krishna [7}. 

$ From the findings of the Rural Credit Surveys for dif- 
ferent years during the 1950’s and the indirect estimates of 
the marketable proportion of production made by the Min- 
istry of Food and Agriculture, an order of 30-33 percent 
seems plausible for the major cereals: rice and wheat. The 
marketed proportion is substantially smaller in the case of 
millets and other inferior cereals, which are mostly grown 
either for livestock feeding in the case of richer cultivators 
or for home consumption in the case of poorer cultivators. 
On the other hand, the marketed proportion of food grains 
was probably higher during the better years of this decade. 
Considering all this, a range of 25 to 33 percent seems ap- 
propriate. . 
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indirectly and in aggregative terms?’ arises 
primarily from the uncertainty regarding the 
sign of the corresponding short-run elasticity. 
A more direct estimation of the latter, possibly 
through regression analysis of cross-sectional 
data in the absence of time series, may reduce 
the extent of the uncertainties involved. This 
paper, using some village level cross-sectional 
data, gives a direct regression estimate of the 
short-run price elasticity of marketed surplus 
for northwest India. 

For the cross section of villages considered in 
this paper, there is no significant correlation be- 
tween production and price of foodgrains;}° this 
may not seem surprising as the price and the 
output figures for a village refer to the same 
year and as conditions of income and hence de- 
mand are likely to be very different among the 
villages. In view of this, the price elasticity of 
the marketed proportion of production would be 
the same (in sign and approximately in magni- 
tude) as the price elasticity of marketed surplus 
for the particular sample. Here we have con- 
sidered the marketed proportion of production 
as the dependent variable affected by price and 
other factors, as this is the form in which the 
question of marketed surplus more frequently is 
posed in the short run with a predetermined 
level of production. 

Since the price response of the marketed 
proportion is likely to be affected by the level of 
production itself, by the income of cultivators 
from other production, and by the size distribu- 
tion of farms, these are considered as indepen- 
dent variables in the regression analysis. 


The Extended Model 


For analyzing theoretically the signs of the 
response coefficients with respect to all the in- 
dependent variables, let us use a slightly modi- 
fied version of equation (1). 


(3) Let S = O — Cy — N, 
where N is net other disposal (i.e., payments in 


* Raj Krishna’s estimate [7], even though indirect and ag- 
gregative in a similar manner, appears to be less uncertain 
about the sign of the long period elasticity because he uses a 
narrower concept of income; that is, the only income he re- 
gards as relevant in the determination of the demand for on- 
farm consumption of foodgrains is the cask income ob- 
tained from the sale of foodgrains. This leads to underesti- 
mation of the effect of price changes on income and hence 
on consumption of grains by the cultivators. The assump- 
tion that the relevant income is the fafat income of the culti- 
yators seems more appropriate. 

19 See next section. 


kind minus receipts in kind) of foodgrains and 
other terms are as defined earlier. 

As before let us assume, for the sake of sim- 
plicity, the basket of consumption goods pur- 
chased by the cultivator to be the numeraire 
good and its price to be unity. Then from (2), 
assuming a simple demand function for food- 
grains with only income and price affecting con- 
sumption, we obtain 


S C(O, P 
(4) ee ee oe 
O; Or 


where the cultivator’s total income is 0O = P,O; 
+P,0O.+PmOn, PrO; and P.O, being the value 
of production of foodgrains and other crops, 
respectively, PaOn being the value of produc- 
tion of milk and milk products (which consti- 
tute the main source of income outside of crop 
production for the North Indian cultivator), 
and # is net other disposal of foodgrains as a 
proportion of output. 

From equation (4), which shows s as a func- 
tion of O,, Py, n and other incomes, the theore- 
tical counterpart of the partial regression co- 
efficient of s on O;, with other variables (includ- 
ing n) as given, would be 


as Cy ( nt) 
er 1 paves Cr © merernenrnsentnes 5 
30, Of O 


e as before denoting the cultivator’s income 
elasticity of demand for foodgrains. Similarly, 


3 


(5) 





(6) Os Cy ( = ot 0) 

Spe ON. IT BO 
oy; being the cultivator’s price elasticity of de- 
mand for foodgrains. 

Considering the plausible ranges of values for 
the parameters as noted earlier in the case of | 
rural India as a whole, the output response of 
the marketed proportion of output would be 
non-negative. The price response coefficient 
may or may not be negative. But the likelihood 
of obtaining a negative coefficient rises as ey 
and/or P;O;/O tend to have larger values within 
the assumed range and/or as oy tends to have 
smaller values. 

Since price changes in one year can not affect 
production before the next year or the next sow- 
ing season, there need not be any relationship 
between figures of prices and outputs in a cross 
section of cases (as in Appendix Tables A.1 and 
A.2). As a matter of fact, the coefficient of cor- 
relation between average grain price (P;) and 
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production of grains (O;) is —.04 for the sample 
of cases in Table A.1, and +0.5 for the sample 
in Table A.2, both of which are statistically 
insignificant. A positive price elasticity of pro- 
duction (which comes in the long-run price 
elasticity of marketed surplus) and a positive 
production elasticity of marketed surplus thus 
need not be contradictory to the possibility of 
a negative short-run price elasticity of marketed 
surplus. 

Considering the dependence of total income 
O on P.O, and P»O» from equation (4), we can 
say that s is likely to be a declining function of 
the value of production of other crops and of 
milk and milk products. 

From equation (4) it also seems that ds/dn 
<0, i.e., the market proportion of output is a 
declining function of net other disposal of food- 
grains as a proportion of output. Between two 
villages or cultivators with similar production 
conditions, a larger volume of net disposal 
other than sales may arise from any of the fol- 
lowing: (a) if the proportion of total cost (wages, 
rent, and other) that is patd in kind is larger, 
which may be due to institutional reasons; (b) 
if total paid-out cost itself is larger (which may 
arise from a larger ratio of leased in area to 
cultivated area, larger employment of labor, 
or higher rates of rent and wage); (c) if more of 
the purchased consumption goods and ser- 
vices are obtained through direct barter. In 
case (c), this “other disposal” constitutes a 
_ part of the marketable surplus, so that even 
with unchanged output and marketable sur- 
plus of grains, the quantity actually marketed 
will vary inversely with net other disposal. In 
case (b), net grain production, and hence culti- 
vator’s real income, would be smaller where the 
other disposal is larger; and this would reduce 
the marketed surplus out of any given gross 
production provided the cultivator’s marginal 
propensity to consume foodgrain is smaller than 
unity. In case (a), changes in other disposal 
would inversely change the marketed proportion 
of total marketable surplus and of production; a 
larger proportion of kind payment of costs 
would lead to a smaller quantity sold by the 
cultivators in the market. 

The response of marketed proportion of pro- 
duction to the degrees of concentration in the 
size distribution of land (as a proxy for the dis- 
tribution of production) is likely to be positive 
as long as the response of the marketed pro- 
portion to change in production is positive and 
if larger-sized holdings are associated with 
larger levels of grain output per consuming unit. 


In our regression analysis, we used a linear 
model to estimate the actual relationship 
among these variables. So far as the signs of the 
coeficients are concerned, the linear model 
used is likely to give results similar to any more 
general non-linear model. Unless there are sub- 
stantial sampling errors or omissions of rele- 
vant independent variables, the estimated co- 
efficients when statistically significant should 


‘conform to the theoretically expected signs. 


The linear equation gives a good fit for the 
sample." 


Data 


From the socio-economic surveys of villages 
carried out by the Agricultural Economics Re- 
search Centre at the University of Delhi, 
data were collected—for twenty-seven villages 
of Punjab and Uttar Pradesh—relating to the 
marketed proportion of foodgrain production 
and some of the major economic factors that 
might influence it. These are given in Appendix 
Table A.1. 

Each observation in Table A.1 relates to all 
the cultivators (owner, tenant, and mixed) ina 
village combined. The dependent variable (Y) 
and the explanatory variables (X’s) are defined 
as follows: 


Y: Total amount of foodgrains (cereals and 
pulses) sold by the cultivators in a village 
as percentage of production of food- 
grains; figures used for both sales and 
production are in quantity terms 
(“maunds” that are equivalents of 82.3 
Ibs.). It may be noted that the quantity 
sold is not equal to the entire quantity 
disposed of by the cultivators. It does 
not include the payments in kind of 
wages and rent. Since the relative im- 
portance of cash and kind payments of 
costs differs among the villages, it seemed 
more appropriate to treat the payments 
in kind as an independent variable. 

Foodgrain production (in maunds) per 
adult unit of the cultivating population 
of the village. Per adult unit rather than 
total amount is considered in order to 
take account of inter-village differences 
in size and age-sex composition of the 
cultivating population. Adult units are 
obtained by applying a conversion ratio 
based on the age and sex structure of the 
population of the village concerned. A 
minor (less than or equal to 15 years) is 


n Ag noted later in Table 1. 


Xı: 
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taken as equivalent to 0.8 unit and an X 
adult female to 0.9 unit as far as grain 
consumption is concerned. 

X: Average price of foodgrains for the culti- 
vators in a village. The village surveys do 
not quote any market prices as such, but 
give only the quantities and the values 
of production and sales of different food- 
grains. For each village the average 
grain price (rupees per maund) is de- 
rived from dividing the total value of Xs: 
grain production by the total volume, 
which is equivalent to the arithmetic 
mean of the prices of different foodgrains 
weighted by their respective production 
levels. An alternative index of average 
price could be derived by using the quan- 
tities sold of the different grains as 
weights, i.e., from dividing the total 
value of sales by the total volume of 
sales. This index (call it X’,) may be less 
useful than the former for explaining 


Average income of cultivators from 
sources other than the production of 
crops. Over most parts of Punjab and 
Uttar Pradesh, livestock products (milk 
and ghee) form the most important 
source of income for the cultivators aside 
from the production of crops. Hence X4 
in our model stands for the value of pro- 
duction of milk (and its products) per 
adult unit of the cultivating population. 
Index of concentration of cultivated 
acreage in a village. Cultivating house- 
holds and cultivated area in a village are 
classified into three size-groups: up to 5 
acres, 5 to 15 acres, and over 15 acres. 
The concentration index is then obtained 
by summing the absolute differences be- 
tween the cumulated percentages of 
farms and of cultivated area in each 
size class and dividing the sum by 100." 
The larger the difference between the 


cultivators’ marketing decisions except 18 Consider the following size-distribution in terms of 
in a situation where the proportion of cumulative percentages: 


production sold is the same for different 
grains and for different villages. Both 
indexes have been used, with little dif- 
ference to the results for the particular 


Up to 5 acres 
sample. Up to 15 acres 
Xs: Value of production of commercial crops Al farms 


other than foodgrains defined as per 
adult unit of the cultivating population 


Cumulative size class 






[35-10] + 185-50] + [1004100] 





in a village. 100 
Table 1. Marketed surplus function: Regression coefficients for a cross-section of North 
Indian villages 
Sample Sorat. J Xs Xs Xe Xs 
(a) All 31 cases of Table A.1 | 24.913* | 1.293" | 1,351" 068 | —4,683"%* | 9,549 
(b) 27 cases of Table A.1 ex- 
cluding one of each double 
point surveys 28.814* | 1,265* | —1.447° 527 | —8.157* | 7.021 
(c) All 27 cases of Table A.2 | 32.740° | .808* | — .926"* | 234 | —4.350%¢ 
{d} 22 cases of Table A.2, us- 
ing criterion (ii) 58.842" | .574* | —1.273*%* | —1.098 | —3.608 
(e) 19 cases of Table A.2 us- 
ing criterion Gii) 43.656" | .727* | — .840 | — .868 | —7.430°%* 
> tat i-§ per cent level. 
"5 d: o per cent level. 
oe at 10-25 per cent level. 


Source: Appendix Tables Af and A.2. 
oa ote: Ta of the alternative index Xs of ay once gain price with the quantities sold 


asw ta ads to vay little difference in the results relating 


the coefficients in particular. This is indicated below for the same samples except 37s haa been eabatituted for Xi: 


(a 29.887 1.176% --1.641* 738 —4.147 


31.308" 1.168% --1,6352° 1.145 —7.343%" 
36.000% 1.796% 1.245%" 554 4.184 
d 58.655% .587¢* ~1.359%* ~. 828 —3,692 


47.627® = ,723% = .615 ~~ 969 -7.396" 


7.514 —.083 24  .706* .717 —.738 
5.699 013 20  .717* .719 —.712 
~~ 233 21 476* .585 — 464 
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percentage of farms and the percentage 
of area in each size class, the larger is the 
index. When the proportion of farms in 
each size class equals the proportion of 
area in the corresponding size class, the 
index assumes a value of zero. Provided 
the farms and the cultivated area are 
distributed among al of the specified 
size-classes (as is true of the villages con- 
sidered here) instead of being exclusively 
concentrated in any one of them, it may 
be said that with a rise in the degree of 
concentration of area in the upper size 
classes the index would go up. 

Xe: Other disposals of foodgrains (i.e., other 
than sales) minus other receipts of food- 
grains (i.e., other than what is produced 
on the farm) as proportion of foodgrain 
production. These other disposals con- 
sist of rent and wage payments in kind, 
some of which may be mutual payments 
among the cultivators themselves. To 
exclude these mutual payments and to 
obtain the net disposal of foodgrains by 
the cultivators as a group to the pure 
rent receivers and the agricultural labor- 
ers, we have subtracted the sum of 
“other receipts” of foodgrains by the cul- 
tivators from the sum of “other dis- 
posals” of grains. 


We may now analyze the inter-village ob- 


servations presented in Appendix Table A.1. 


The reference year is not the same for the dif- 
ferent observations, though most of them clus- 
ter within the Second Plan period—a period 
during which the effects of Bhakra Nangal irri- 
gation and of consolidation of holdings were 
being felt widely in rural Punjab. The non-uni- 
formity of reference year need not make an in- 
ter-village analysis of marketed surplus impos- 
sible. By including some of the major structural 
factors among the explanatory variables, one 
can take care of most of the effect of differences 
in reference year on the dependent variable. 
In an analogous way it can be argued that if, for 
the same village, the values assumed by the de- 
pendent and/or by some of the explanatory 
variables are found to be different as between 
two points of time separated by a few years, then 
they may be treated as constituting practically 
two different observations for the purpose of 
the inter-village regression analysis. Sohalpur 
Gara, for example, was enormously different in 
1958-59 (when the resurvey was made) from 
1954-55 (year of the initial survey) as a result 


of the setting up of a sugar mill about a mile 
away and the construction of a road connecting 
the village with the mill and of two large tube- 
wells that irrigated 68 percent of the cultivated 
area where previously there was little irrigation. 
In an important economic sense the two surveys 
give us two distinct cases. In the following re- 
gression analysis we have first included both of 
the double point surveys for the villages sur- 
veyed twice and then excluded one of them from 
the sample. It is significant that this change in 
the sample produces little striking difference in 
the results (Table 1). 

Though confined mainly to one region of the 
country, the selected villages present quite a 
varied cross section of economic conditions. 
Lodi Nangal, for example, is electrified, has al- 
most 100 percent of its cultivated area under ir- 
rigation; most of its cultivators keep milch 
cattle to meet the demand of a government 
dairy only 15 miles away. The Ferozepur vil- 
lages have large-sized operated holdings in 
many of which improved implements, including 
tractors, are used for wheat cultivation. These 
villages are in striking contrast to some in Uttar 
Pradesh, such as Palanpur which has very poor 
soil subject to recurrent floods and small-sized 
holdings cultivated with backward techniques. 
As for the size-distribution of cultivated area, 
in Dughri only 3 of the 53 cultivating house- 
holds had holdings equal to or smaller than 5 
acres; in Koloyee, on the other hand, about half 
of the cultivators belonged to this size-class. 
Operational holdings in the size-group of “over 
15 acres” accounted for 10 percent or less of all 
holdings and for 30 percent or less of all culti- 
vated areas in Bhojpur, Dhakia, Mehtiana, 
Rawatpur, and Palanpur; on the other hand, 
this size-class accounted for more than 60 percent 
of holdings and more than 80 percent of the 
cultivated area in Sarai Naga, Patran, Lodi 
Nangal, and Rataul Rohe, 

There are substantial differences even among 
villages within the same district and for the 
same village between two surveys. 


Results 


Table 1 indicates that the linear regression 
estimates of marketed proportion of production 
on grain production are positive and significant; 
on grain price, negative and significant through- 
out. The remaining regression coefficients are of 
the expected sign except that of Y on X, which 
in some estimates turns out to be positive 
though statistically insignificant. The variables 
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with statistically significant influence on mark- 
eted proportion of production in the sample of 
villages are the average production and price 
of foodgrains, and in some cases also the average 
income from milk production in a village and 
net disposal of foodgrain in the form of pay- 
ments in kind as a proportion of production. 

Two aspects of these results seem to be rather 
important. One is that the regression coefficient 
of the marketed proportion of production on 
production itself is significantly positive; i.e., 
the volume of marketed surplus is a quadratic 
function (with positive second derivative) of the 
average level of foodgrain production. This is 
analogous to the time-series case of the marginal 
propensity to sell foodgrain rising with the pro- 
duction. From Table 1, the output elasticity of 
the marketed proportion of output for the 
sample of villages is about .8 (.7 if we take Xy’ 
instead of X+), and the corresponding output 
elasticity of amount marketed is calculated to 
be 1.8 (1.7 with X’). We may note from our 
equation (5) that for the output elasticity of 
marketed surplus to be more than unity, a suf- 
ficient condition is that cultivators’ income 
elasticity of demand for foodgrains be less than 
(or equal to) unity. 

The other important observation relates to 
the negative sign of the price response of 
marketed surplus as a proportion of production 
and also in absolute terms (since Oy and P, are 
unrelated for the cross section of cases in Table 
A.1, a negative ð(S/0;)/ðP; also implies a 
negative 0S/dP;). For our sample of villages, 
the estimated value of the elasticity is —.6 
(—.7 if we take X’s instead of X2). As is appar- 
ent from Table 1, this negative response of 
marketed proportion of production to changes 
in foodgrain price is net of the effect of changes 
in the price ratio and the output ratio between 
foodgrain and other crops (which affect vari- 
able X3, with given X: and Xj) or, more gener- 
ally speaking, it is net of the effect of changes 
in cultivators’ income from sources other than 
foodgrain production (X, and X4). 

A change in grain price affects marketed 
surplus both directly and through its effect on 
the cultivator’s income. The consistently nega- 
tive price elasticity of marketed surplus thus 
implies, for this cross section of villages at 
least, that the rise in income generated ceteris 
paribus by larger grain price leads to a rise in 
demand for retention™ of foodgrains large 


3 This retention includes that for livestock feeding, the in- 


enough to outweigh the negative substitution 
effect on consumption. This negative price re- 
sponse suggests the possibility that a fall in 
grains price due to food price regulations or im- 
ports may not have an adverse effect on mark- 
eted surplus at least during the short period of 
one crop year. As long as income elasticity of 
demand for foodgrains remains large in the 
agricultural sector, this possibility should not 
be ignored. In this connection, it may be worth- 
while to find out if the price response coefficient 
is negative even in the case of a subset of richer 
cultivators whose income elasticity of demand 
for foodgrains is likely to be smaller. For this 
purpose some additional estimates were made of 
output, price, and other response coefficients for 
the “richer” subsamples. 

This immediately presented the complicated 
problem of defining “‘better-off” cultivators 
with specific reference to the villages under con- 
sideration. Three rough and progressively more 
limiting criteria were used (discussed in more 
detail in the footnote to Appendix Table A.2): 
(1) grouping together—for each village—only 
the cultivators with operational holdings of 10 
acres and above (the 27 cases described in 
Table A.2); (2), selecting only those cases—22 
of the 27—for which a 10-acre holding yields 
an annual income (net of paid costs of cultiva- 
tion—see footnote to Appendix Table A.3) 
worth about Rs. 1000 or more, which may be 
regarded as above the subsistence minimum 
for the period under consideration; and (3) in 
order to study the marketing behavior of culti- 
vators who are better off not only in terms of 
total farm income but also in terms of grain 
production, selecting those cases—19 of the 22 
in (2)—in which the level of grain production 
per adult unit for the larger cultivators (with 
more than 10 acres) is not less than 15 maunds 
in a year (i.e., not less than 100 pounds per 
month), 


come elasticity for which may be fairly high in view of the 
importance of milk and milk products for many of these 


4 The reason for fixing this limit is as follows. From the 
15th Round of National Sample Survey of consumer ex- 
penditure data relating to the year 1959-60, we note that 
the level of average annual foodgrain consumption among 
the richer sections of the rural population (i.e., the weighted 
average for those with monthly per capita consumption ex- 
penditure of at least Rs. 15) was about 7.5 maunds per 
capita and about 8.5 maunds per adult unit. Assuming that 
this approximates the average level of grain consumption 
among the larger cultivators (with more than 10 acres) of 
Punjab and Uttar Pradesh, and adding to this approximate 
figures for seed, wage payments in kind and livestock feed, 
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Comparing regressions (c)—-(e) with the re- 
sults obtained from the earlier, more general 
sample (regressions (a) and (b)), one finds that 
the marketed proportion of production is posi- 
tively related in a statistically significant way 
to production level even in the case of the richer 
subsamples. The estimated output elasticity of 
marketed surplus (net of the effects of the other 
variables) is around 1.7. The cross-sectional 
price elasticity of marketed surplus, though still 
negative, appears to be smaller in magnitude 
and statistically less significant than in the case 
of the general sample. Referring back to equa- 
tion (6), we may note that the likelihood of ob- 
taining a negative price elasticity of marketed 
surplus declines as the income elasticity of de- 
mand for foodgrains and/or the importance of 
foodgrains in total farm income becomes small- 
er. The value of foodgrains production as a 
proportion of total income of cultivators from 
crops and livestock products is only slightly 
smaller for the richer sample of Table A.2 than 
for the sample of Table A.1 (39 percent as 
against 40 percent). But the income elasticity of 
demand, from the available National Sample 
Survey data, seems to be smaller for the upper 
income classes than for all the income or ex- 


one may regard the figure of 15 maunds per adult unit as a 
rough indicator (probably biased upward rather than down- 
ward) of the level of comfortable retention of foodgrains by 
the better-off cultivating households. 


penditure classes put together. This may give us 
a plausible explanation for the weaker negative 
price elasticity obtained for the richer sub- 
samples. 

All this seems to indicate that at the present 
stage the agricultural sector as a whole in coun- 
tries like India may not necessarily market more 
grains during a year when grain price is going 
up, but this might be less evident for relatively 
more prosperous regions or farmers. 

Needless to mention, our study is in terms of 
a very simplified framework and carried out on 
the basis of evidence with regard to a specific 
region. Nevertheless, our results do show that 
the price elasticity of marketed surplus in the 
short run may be negative and since this forms 
a part of the long-run price elasticity the value 
of the latter, even when positive, will be lower 
than otherwise, Our results also seem to indi- 
cate that the poorer is the set of cultivators 
considered the more important is this possibil- 
ity. . 
It is important to note that on the basis of 
evidence presented one should not jump to the 
policy conclusion that low foodgrain prices are 
desirable as a means of stimulating marketed 
surplus. Besides, price movements have other 
effects, and if production is hampered because 
of the lack of an incentive price policy, the opti- 
mum policy from thelong-run development point 
of view may be different from that dictated 
by the problem of marketed surplus. 
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Appendix 


Table A.J. Factors affecting marketed surplus as a proportion of production of foodgrains 
(Y) in 27 villages of Uttar Pradesh and Punjab* 





Village ae Y De pe X Xs ee 
Rataul Rohe 1955-56 45.5 27.4 1.16 2.79 0.485 10.3 
Rataul Rohe 1960-61 36.8 30.7 2.08 1.45 0.397 11.3 
Palanpur* 1957-58 12.9 5.5 0.77 0.63 0.459 12.2 
Saran 1954-55 18.0 17.6 1.01 2.58 0.310 11.7 
Saran 1959-60 13.9 15.1 1.20 1.16 0.262 14.4 
Daha 1956-57 20.9 16.3 2.73 1.14 0.190 20.3 
Mehtiana 1957-58 22.4 12.0 2.36 0.70 0.230 22.6 
Rawatpur® 1957-58 24.7 8.3 1.15 0.46 0.375 14.7 
Sohalpur Gara“ 1954-55 33.2 13.4 1.31 0.81 0.214 7.0 
Sohalpur Gara* 1958-59 26.2 13.1 1.72 0.54 0.328 13.6 
Walidpur* 1958-59 11.4 10.1 6,25 0.80 0.508 17.8 
Kukar Majra 1956-57 28.2 19.9 2.62 1.45 0.254 20.6 
Koloyee* 1957~58 17.1 8.8 1.81 0.73 0.922 19.8 

iana 1954-55 29.2 18.3 3.41 0.68 0.355 17.4 
Patran 1957-58 40.8 28.5 1.52 1.21 0.150 16.3 
Noorpur 1955-56 30.4 11.6 0.99 0.95 0.377 29.9 
Naunera 1954-55 46.7 24.7 1.62 1.41 0.385 14.7 
Shamaspur* 1954-55 9.6 9.1 0.74 0.35 0.228 28.1 
Meharwani 1954-55 38.1 10.4 2.04 1.11 0.256 21.4 
Sochiana 1957-58 41.7 28.9 1.85 1.39 0.455 28.1 
Lodi Nangal 1957-58 35.7 30.5 1.88 1.40 0.142 28.7 
Bhatian 1960-61 50.2 20.7 7.12 0.70 0.458 10.0 
Sarai Naga 1955-56 59.2 49,5 10.76 2.12 0.195 0.0 
Kala Jhar* 1956-57 31.9 21.3 2.79 1.68 0.410 19.2 
Dhakia® 1958-59 10.2 7.8 1.19 0.22 0.290 9.1 
Arwah 1955-56 23.3 11.9 0.50 0.46 0.325 18.4 
Akoi 1956-57 16.9 20.1 3.09 1.78 0.364 12.3 
Bahautwas 1955-56 26.6 8.3 0.35 0.46 0.517 6.1 
Bahautwas 1959-60 4.2 3.2 0.51 0.26 0.448 8.4 
Bhunderi* 1958-59 31.1 11.4 1.22 0.44 0.205 15.4 
Bhojpur* 1954-55 28.5 11.5 0.77 0.20 0.196 12.4 

Arithmetic mean 27.9 17.03 2.21 1.03 0.345 15.88 


7 a 17 of ER villages belong to the state of Punjab and 10 to Uttar Pradesh. Villages in Uttar Pradesh are distinguished 
y an asterisk. 
Source: Village surveys by the Agricultural Economics Research Centre at the University of Delhi. 
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Table A.2. Factors affecting marketed surplus as a proportion of foodgrains production (Y) 
for cultivators with holdings > 10 acres, in 25 villages of Uttar Pradesh and 


Punjab* 
Village Y Xe. 
Rataul Rohe I 47.6 43.3 1.59 3.61 10.4 
Rataul Rohe H 39.0 57.6 3.97 2.28 13.4 
Palanpur 13.7 12.6 1.91 0.89 16.6 
Saran I 19.3 17.6 0.99 2.66 10.5 
Mehtiana 36.5 14.1 3,20 0.97 10.5 
Rawatpur 35.0 16.7 2.63 0.65 15.5 
Walidpur 14.6 17.5 1.42 1.31 13.6 
Kukar Majra 28.4 22.2 3:79 1.32 ` 20.3 
Koloyee 29.5 21.9 6.33 1.02 . 12.1 
Patran 40.7 21.9 1.64 1.23 17.1 
Noorpur 35.1 18.1 1.44 1.15 28.2 > 
Sochjana 50.4 42.0 2.42 1.44 20.0 
Bhatian 53.4 16.4 5.49 0.73 6.6 
Sarai Naga 59.2 49.5 0.76 2.12 0.0 
Kala Jhar 32.0 24.4 3.18 1.68 21.5 
i 17.4 28.1 4.39 2.29 12.7 
Bahautwas I 26.7 12.4 0.72 0.45 7.2 
Bahautwas II 6.0 5.0 0.76 0.26 6.4 
Bhunderi 40.1 12.7 1.27 0.34 19.6 
Bhojpur 25.9 13.5 1.43 0,49 19.5 
Lodi Nangal 37.0 38.9 2.40 1.70 27.8 
Shamaspur 11.3 11.5 0.95 0.45 32.7 
Naunera 54.0 36.7 2,83 2.12 14.1 
Sohalpur Gara I 34.0 32.0 4.04 1.06 7.0 
Ghi 29.2 ; 3.99 1.03 16.0 
Arwah 25.7 0.62 0.84 19.6 
Meharwani 41.5 4.47 1.32 19.0 
Arithmetic average 32.71 3.28 1.31 15.48 





* For much of northwest India covering Punjab and Uttar Pradesh, a cultivator with an operational holding of 10 
acres or more is considered to be beyond the atratum consisting of subsistence peasants. This table presents the relevant 
data for the group of cultivators with operational holdings of 10 acres and more in each of the villages. Four cases of 
Table A.1 could not be included in this table because of inadequate breakdown of available data among different size 
classes: Saran (1959-60), Sohalpur Gara (1958-59), Dughri, and Dhakia. 
. A household with an annual income of about Rs. 1000 may be regarded as above the subsistence minimum for the 
pa under consideration (i.e., the second half of the fifties). In many parts of Punjab and Uttar Pradesh, a 10-acre 
` holding may be expected to yield (under normal weather conditions and with the prices of the period) a net produce (i.e., 
net of all paid-out costs of cultivation except rent) worth not much less than Rs. 1000. Farm Management Survey data 
for Punjab [4] show this net value of produce from an acre of land in the two surveyed districts to be very nearly Rs. 
100. This is corroborated by our analysis of net value of produce per acre (in Table A.3) for the selected villages, in less 
than one-fifth of which the net value of produce per acre at current prices is significantly below Rs. 100. In five cases 
of this table, viz., Saran, Meharwani, Arwah, Gnd Balan aaa (both surveys), a 10-acre holding did not yield at least 
Rs. 900-1000 of net farm income. 

The norm for the above-subsistence income should perhaps change with changes in the price conditions and with 
differing volume and composition of consumption opportunities. A cultivator with, say, Rs. 700 of net farm income may 
not feel as badly placed in a remote, backward vi like Bahautwas or Arwah as he would in a prosperous village 
situated near cities like the villages Sarai Naga or K Majra. From this point of view, it may be quite legitimate not 
to exclude the five cases mentioned above from the sample of Table A.2. Regressions (c) and (c’) of ‘Table 1 are based 
on all 27 observations listed in Table A.2, while regressions (d) and (d’) are computed after excluding five of them. 
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Table A.3, Net value of crop production per standard acre in the selected villages of Uttar 





Pradesh and Punjab 

Total land | Gross value of Pa ae as value | Net oe 
cultivated production a ramp ae dact PR 
Village tivation production per acre 

Standard 
acres rupees 

Rataul Rohe (1955-56)? 1,037 119,363 25,888 93,375 90.00 
Palanpur 465 63,704 9,964 53,740 115.65 
Saran 1,069 73,146 37,652 35,494 33.20 
vicar - ` 669 149,015 37,553 111,462 166.50 
Mehtiana 411 93,398 41,862 50,536 122.80 
Rawatpur 560 103,651 22,629 81,022 144.60 
Sohalpur Gara E 390 57,246 20,052 37,194 95.40 
Sohalpur Gara (1958-59 409 91,071 23,206 67 , 865 166.00 
Walidpur ; 517 253 , 583 70, 156 183 ,427. 354.44 
Kukar Majra ' 365 114,504 19,000 95,504 261.60 
Koloyee 600 98,770 19,822 78,948 131.48 
Ghiana 641 137,870 79,915 57,955 90.36 
Patran 938 113,095 18,375 , 720 101.00 
Noorpur 1,085 165,071 62,329 102,742 94.68 
Naunera 597 82, 134 5,850 6,284 127.68 
Shamaspur 64 34,988 12,021 22,967 357.50 
i 587 77,170 25,800 51,370 87.50 
Sochiana 390 91,451 17,724 74,727 191.50 
Lodi Nangal 382 90,770 25,130 65,941 172.60 
Bhatian 441 174,953 ,063 66,890 151.60 
Sarai Naga 1,668 452,532 108, 850 343 ,682 206.00 
Kala Jhar 875 193 068 78,000 115,068 131.50 
548 124,295 39,274 85,021 155.00 
Arwah 936 67,051 5,800 62,251 66.50 
Akoi 667 177,857 40,819 137,038 205.44 
Bahautwas 1,204 , 144, 5,480 55,264 45.90 
Bhunderi 393 71,948 20,005 51,943 132.00 


* Cost of cultivation covers the following items: cash and kind wage payments to permanent and casual laborers (hired), 
cash and kind payments to artisans (like blacksmiths for repairing implements, masons for repairing wells and other farm 
yuildings), purchased seed, purchased fodder, fertilizers and manures, irrigation charges, land revenue and “panchayat” 
:axes (if any), oil for tractors, pumps, etc. The item that is excluded is rent paid by ies cultivators. The reason for doing 
this is as follows: Rent payment has to be deducted (from gross produce) in calculating the net income of an individual 
cultivator. But when it comes to finding out the net value of produce from an acre of Jand in a village, rent may be treated 
more as an item in the distribution of net produce as between cultivators and noncultivating landowners. 

b All the necessary data for calculating net value of production per acre was not available for the second point survey 
of Ratual Rohe. But from a consideration of production of crops and prices during the two survey years, it seems that 
the net value of production per acre during the resurvey year was larger than it was during the initial year. 
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Partial Production Functions and the Analysis of 
Farm-Firm Costs and Efficiency* 


Ezra SADAN 


“Partial production functions” relating output to part of, rather than the entire array of, inputs ~ 
employed are quite common in the production analysis of the biological subprocess in the farm- 
firm. This article attempts to outline the framework within which this approach is reconcilable 
with the accepted theory of the firm. It also traces the derivation of the various cost functions 
from a set of partial production functions which, under certain conditions, may replace the 
single comprehensive one, An empirical example demonstrates the usefulness of this approach 
in relating cost variations to factor intensities or economics of scale which characterize a sub- 
process rather than the process of production as a whole. 


lating the firm’s output to the entire ar- 
ray of inputs it employs underlies the 
analysis of costs and efficiency within the frame- 
work of the conventional theory of the firm in 
its simplest form. Following this concept, the 
estimation of an empirical production function 
plays a major role in numerous studies con- 
cerned with various aspects of costs and effici- 
ency in various groups of farm-firms. Yet, a con- 
siderable number of these studies are directed to 
the estimation of a functional relationship, 
known as the “biological function” [5], which 
relates the output of a farm product to a limited 
rather than the entire array of inputs employed 
by the farm-firm. Focusing on these “‘biologi- 
cal” inputs, and deliberately overlooking other 
inputs, these studies were concerned with a 
partial relationship which may be looked upon 
as a “partial production function.” 
Contemplating the possible modifications in 
the conventional theory, which implicitly 
underlie the empirical studies of the biological 
function, we arrive at the model of a hypothet- 
ical farm-firm outlined in the first part of this 
article. This model consists of a set of partial 
production functions, each of which character- 
izes a distinct part or subprocess in the process 
of production. The set, as a whole, addresses it- 
self to the entire array of farm inputs and thus 
allows for the derivation of the farm-firm total 
‘costs schedules. The second part of this article 
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includes some empirical results of an attempt 
to apply the partial production function ap- 
proach in the analysis of costs and efficiency in 
sugar beet growing. 


The Partial Production Function 


The biological production function 


Consider the case of a farming unit engaged 
in the production of a single product z employ- 
ing an array of factors of production: 21, £a, 
-eo 3 Zh; o >-  Žg A general expression intended 
to relate the output of the final product to the 
inputs of the entire array may be referred to as 
the farm’s “comprehensive” product function: 


(1) 9 = Fla, ta TEA 


where kh=1, 2,+-+,m,m+1,n,n+1,---, 9, 
PHL, ++, g. 

As suggested by Walters [10], this functional 
relationship should include the unit’s ‘‘non- 
technical” as well as its “technical” activities. 
Empirical studies, however, tend to emphasize 
the latter. Focusing on the ‘farm’s production 
function” (denoted by Heady and Dillon [5]), 
the studies by Carter and Dean [1] and Swan- 
son [9] explore the relationships between the 
farm’s output and input bundles, which include 
land, labor, machinery, raw materials, etc., but 
exclude variables pertinent to the farm’s non- 
technical activities. Let xp,1 through x, stand 
for the nontechnical input variables in the gen- 
eral array. Studies of the farm production func- 
tions relating the output xo to the limited array 
of inputs xı through x, are already directed to 
an analysis of a partial rather than a- compre- 
henstve relationship. Another step in limiting 
the array of the inputs is accomplished by ex- 
ploring the functional relationship defined 
above as the biological function. Should a, 
+++) %m signify the cultural or biological agents, 


ar? Yn 


such as feed or fertilizers, then the following ex- 
pression may stand for the biological produc- 
tion function: 


(2) to = f (41, Xa, °° 


Some of the well-known empirical studies of 
this biological function were based upon data 
collected in controlled experiments that in- 
volved the employment of the nonbiological 
factors as if these were unlimited resources (5, 
Chapters 8-15]. The typical function estimated 
in these studies is meant to be a “biological 
functilon-proper,” the typical variable of which 
is not intended to serve as a proxy for one or 
more of the omitted nonbiological factors. Pri- 
marily concerned with the problems of the de- 
termination of the least-cost ratios or combina- 
tions of the biological inputs, most of these 
studies employ the parameters of the empirical 
biological function in the derivation of the mar- 
ginal rates of substitution of the biological in- 
puts for one another. This procedure hinges 
upon an implicit assumption, denoted and ex- 
plicitly formulated below as the “separability 
assumption.” 


Em 


A set of partial production functions 


The biological function referred to in the 
previous section is now envisaged as one of 
several functional relationships, each of which 
characterizes one part of the process of produc- 
tion. For the sake of simplicity, only two dis- 
tinct parts, in addition to the biological one, 
are considered. Let the factors of production 
employed in the biological part be represented 
by xı through Xm. Likewise, let £m+ı through 
4, and £n 41 through vp stand for the ones em- 
ployed in the other two parts, respectively. The 
following equations characterize the three parts 
of production: 


(3) Bio = failti., Sm) 
(4) Zao = famti °° * > Xn) 
(S) Tso = fs(%n41, °° +» Xp) 


where Z; (¢=1, 2, 3) signifies a constraint on 
the final output level. The real nature of Zso 
may vary from one subprocess to another. It 
may be a “true” intermediate good or merely 
indicate a composite service pertinent to the ser- 
vices of the inputs employed in the tth part of 
the process of production. Either way, it is as- 
sumed that the level of this composite service or 
intermediate good sets an upper limit on the 
final output level. Hence, regardless of their 
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real nature, 219 through Z, are measurable in 
units of the final product. 

Consequently, equation (6) may replace the 
comprehensive equation (1): 


(6) %) = min { X10, P20, Eso} 


Equation (3), (4), and (5) are henceforth re- 
ferred to as partial production functions, each of 
which relates a level of production allowed for 
(but not necessarily materialized) to the bundle 
of inputs allocated throughout the respective 
part of the process of production. 

Consider, for instance, a simplified case of the 
partial production functions for broilers. The 
biological function in this case is bound to relate 
pounds of broilers to an array of inputs, such as 
ground corn, soybean oilmeal, etc. [5, Chapter 
10]. Another partial relationship is a “‘hus- 
bandry” function relating pounds of broilers to 
inputs, such as labor and the services of real 
farm assets. The number of pounds determined 
by the bundle of biological inputs signifies the 
highest possible output level that may, but not 
necessarily will, be materialized. Similarly, the 
husbandry function indicates a number of 
pounds constituting another upper limit for the 
output level. 


The separability assumption 


The various parts of the process of production 
are assumed to be separable. The formulation of 
equations (3), (4), (5), and (6) implies that, 
given the output level allowed for, the combina- 
tion of inputs allocated in one part and the 
combination of inputs allocated in another part 
can be determined independently. The concept 
of a part as a separable entity in the process of 
production clearly resembles the concept of an 
economic siage employed by French, Sammet, 


and Bressler with reference to the operation of . 


marketing plants [3].2 It must be emphasized, 
however, that a part is not necessarily a stage in 
the process of production. In other words, two 
distinct parts may be either consecutive or con- 
current. Cultivation and harvesting may be dis- 
tinguished as two consecutive parts, that is, 
parts-cum-stages in the production of wheat. 


1 Note that zo; does not stand for a portion of the output 
level xp that is attributable to the #th part of the production 
process. 

2 French, Sammet, and Bressler also assume that the tech- 
nique employed in one stage can be determined indepen- 
dently, regardless of the techniques employed in other 
stages. Note that this extension of the separability assump- 
tion is vital for the application of estimates derived in an 
experimental setup in the “real world.” 
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The biological and the husbandry parts in the 
broilers case are two concurrent parts. In fact, 
a biological part is necessarily associated with at 
least one concurrent nonbiological part. 

The separability assumption is by no means 
a universally applicable one. Applying this as- 
sumption in the analysis of a specific farm pro- 
duct, one is likely to rely on some strong a 
priori evidence as to the corresponding inter- 
part interrelationships. 

Consider, for instance, the broilers case illus- 
trated above, compared with a similarly simpli- 
fied case of dairying. In both cases, the bio- 
logical function is intended to relate the output 
level allowed for to an array of inputs, the pre- 
dominant element of which is feed [5, Chapters 
10 and 12]. Another part of production, in both 
cases, is a husbandry function relating the out- 
put level allowed for to inputs, such as labor 
and “capital.” The feed concerned in the broil- 
ers case consists of various kinds of similarly 
handled concentrates. It may be suggested, 
therefore, that, given the level of the output al- 
lowed for, a change in the composition of the 
broilers’ diet is likely to have a negligible effect 
on the bundle of the husbandry inputs. Hence, 
the separability assumption is a plausible one in 
this case. Feed in dairying include roughage, 
such as hay, or even pasture, as well as con- 
centrates. The separability assumption imply- 
ing that the combination of feed and the 
combination of labor and services of real 
assets can be determined independently ap- 
pears to be excessively strong in the case of 
dairying. Yet, where variation in the feed 
combination with respect to the roughage- 
concentrates ratio is limited, the separability 
assumption may become plausible even in this 
case [2]. 


A set of specific functions and the 
related cost schedules 


The nonbiological functions, as well as the 
biological one, may take various forms, one of 
which is the form of a Cobb-Douglas function 
commonly attributed to the latter: 


Ri 
(7) Bio = aio UT xay 
jum 
where 


i= 1, 2, 3 (indicating the part number) 
Ro= O 
Ri=m 


and 


j=h—Rj1, h being the input’s index in the 
comprehensive equation (1) above. 


The coefficient æg is the jth factor elasticity: in 
the ith part of production, and the ais are 
constant terms. Each function is homogeneous 
of the fith degree: 


Ri 
B: = 2, Qij. 


jml 


Tn order to arrive at the least-cost input com- 
bination within the tth part of production, the 
firm should maintain the following equality: 


(8) Sy = —— Bays 


where Wy signifies the price of the jth input 
employed in the ith subprocess and input j’ is 
singled out arbitrarily. Inasmuch as the under- 
lying input prices prevail and the “rule” im- 
plied by equation (8) is maintained, the partial 
production function gives rise to a partial cost 
function as follows: 


(9) Ci = nifio: 


where C; 1s the total variable cost incurred by 
the ith part of the process of production and 7; 
is a constant term.? 

Under conditions of full certainty, an efficient 
firm plans to maintain: 


(10) 


A deviation from equation (10) introduces an 
element of waste. For instance, planning for 
#19 > Za that portion of the input bundle of the 
first part to which the difference between the 
two constraints (Z10—420) is attributable, is 
bound to be wasted. 

Inasmuch as the rules implied by equations 
(8) and (10) are maintained, the firm’s average 
variable costs incurred throughout the entire 
process of production, A VC, equal: 


(11) 


Zio = Xan = Xan = Xo. 


AVC = D> qoto, 


fan} 


Unlike the one derived from a comprehensive 


3 The xy’s in equation (7) could be substituted by their 
respective values following equation (8). Then, equation 
(7) could be solved for xy, in terms of xor. Both sides of the 
equation arrived at could be multiplied by 6,;.Wuy/cu and 
the outcome would be identical with equation (9) where 


Risy ; 
as = Brag TT = a /Be 
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Cobb-Douglas production function, equation 
(11) is consistent with the conventional U- 
shaped average cost curve. Depending upon 
the values of the constant terms, the »,’s, a U- 
shaped AVC is a possibility when, for instance, 
Bi<1 and 1<8;, 144’. In that case, at least one 
part of production process is characterized by 
diseconomies while another one at least is 
characterized by economies of scale. 

An exceptional case involves the proposition 
of first-degree homogeneity throughout the en- 
tire production process. Should all the partial 
production functions be homogeneous of the 
first degree, that is, 8:=8;=8:;=1, the average 
variable costs are bound to be constant. 


A first-degree homogeneous 
biological function 


Considering the biological part of production, 
we note that the proposition, or rather the 
assumption of a biological function, which is 
homogeneous of the first degree, is deeply 
rooted in the various outstanding studies in this 
domain.‘ Excluded from a typical biological 
function fitted to data collected in an experi- 
mental setup are variables such as acreage in 
the case of field crops or herd size in the case of 
livestock. Those incorporated are output per 
acre or per cow and the corresponding average 
input variables. This procedure involves the 
assumption that the “total” biological function 
relating the total output to the entire array of 
biological inputs, including land in the case of 
field crops or herd size in the case of livestock, is 
homogeneous of the first degree. Furthermore, 
the size of an experimental plot or an experi- 
mental herd may differ from the respective com- 
mercial ones if, and only if, changing the herd 
size, for instance, while maintaining a given 
level of biological inputs per animal bring about 
equiproportional changes in the output level. 

Accepting this proposition as a fairly general 
one, the derivation of the firm’s partial produc- 
tion functions may be altered as follows: equa- 
tion (8) above suggests that, as long as the 
underlying input prices prevail, inputs are being 
allocated in a given proportion. Considering the 
first part—that is, the biological function 
which is homogeneous of the first degree—we 
note that an input endowment, Xu, for in- 
stance, comes in a given proportion, not only 
with the remaining gs but also with the out- 
put level allowed for 210: 


“See Heady [4], for instance. 
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(12) 


where y is a constant term. 

Let xı stand for an input endowment, such 
as herd size or acreage, which commonly 
signifies the number of “units of production” 
employed. Then, the partial production and 
cost functions (7) and (9), pertinent to the non- 
biological parts 2 and 3, could be reformulated 
as follows: 

In accord with equation (10), we incorporate 
equation (12) in equation (7) and thus arrive at: 


Zio = yw. 


Ri 

(13) 411 = yaw U Kazi i #1 
jmi 

and consequently, 

(14) C; = IIB tay soy LIBS, 


Unlike the respective variables in equations 
(7) and (9), the dependent variable in equation 
(13) and the independent one in equation (14) 
are measured in terms of the units of production 
rather than in units of the final product. In 
principle, equations (13) and (14) may replace 
equations (7) and (9) and vice versa. 


Some Empirical Results 


The empirical results presented here concern 
the operation of two groups of sugar beet 
growers in Israel in 1965: (1) 73 small family 
farms, each of which controls approximately 7 
acres; (2) 26 large cooperative farms, each 
controlling over 1,500 acres, 


The cultivation and harvesting functions 


The exact nature and number of production 
parts are subject to variation from one farm 
product to another. For sugar beets, however, it 
might be suggested that, in addition to the 
biological part, cultivation and harvesting can 
be distinguished as two distinct nonbiological 
parts in the production process. Furthermore, 
cultivation and harvesting of sugar beets, as 
well as a wide range of field crops, constitute 
two consecutive stages in that process. 

Applying the model outlined in the previous 
section in the analysis of sugar beet cultivation 
and harvesting in the “real world,” we note 
that equation (10) in that model may be inter- 


$ The proportion k equals 

e211 i (= alj, 
aw LI (-— 

Wu gai Ney 


and it may be considered constant as long as the underlying 
input prices prevail. 
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preted to suggest that the output level aimed at 
in harvesting as well as in cultivation equals the 
output level planned for and anticipated at the 
end of the process. 

As long as the possibility of unforeseen dis- 
turbances was ruled out, the output levels 
aimed at were also the ones actually allowed for 
by the firm’s endeavor; thus, the output anti- 
cipated was the one realized. Yet, when disturb- 
ances occur, discrepancies between the output 
levels aimed at and the ones actually allowed 


for are inevitable. The output level aimed at ` 


during the cultivation stage is, most probably, 
a reflection of the planned output. In other 
words, the output level the firm wishes to allow 
for at that stage is the one it anticipates at the 
end of the process as a whole. Assuming that the 
firm in question is capable of reassessment, the 
output level aimed at, at the harvesting stage, 
may no longer be the one it has anticipated at 
the outset of the process. It is, instead, a reflec- 
tion of the output level actually allowed for by 
the firm’s endeavor and the disturbances that 
have taken place during the preceding stage.’ 
Neither the output level planned at the out- 
set of the production process nor the one anti- 
cipated at the commencement of the harvesting 
stage is directly measurable. It is suggested, 
however, that acreage may be incorporated in 
the analysis as a proxy variable for the former, 
while the output level finally realized may repre- 
sent the latter. In other words, replacing £z by 
%o, the original equation (7) is adopted as the 
harvesting function. Identifying xu with acre- 
age—equation (13)—is the proposed cultivation 
function. In accord with the assumptions un- 
derlying the derivation of that equation, the 
output level planned and anticipated at the 
outset of the production process is deemed 
proportional to the acreage cultivated. 


8 In view of these remarks, it may be pointed out that the 
cost schedules referred to in the previous section and the 
corresponding estimates presented in the next section should 
be visualized as the “planned cost schedules,” that is, the 
estimated costs at the outset of the process of production. 
Considering two concurrent parts of production or two con- 
secutive parts where reassessment and the necessary re- 
organization are expected to be incomplete or impossible, 
the firm may wish to allow for an output level in one part 
which exceeds that in another part. For instance, should all 
the contractual arrangements concerning harvesting be 
made in advance, at the outset of the process the firm may 
decide that the output level aimed at in cultivation should 
exceed the one aimed at in harvesting, or vice versa. The 
firm’s decision will depend upon the relative weights of the 
two parts in its total costs as well as upon the vulnerability 
of either part to unforeseen disturbances. 


Applicability and usefulness 


From a technological point of view; calves 
tion and harvesting appear to be two distinct 
operations in the process of sugar beet growing. 
In principle, this technological distinction al- 
lows for economic separability in the sense that 
the two bundles of inputs employed can be 
decided upon independently. In practice, how- 
ever, the realization of economic separation 
hinges upon the nature of the institutional 
framework. For instance, economic separation 
may be realized where varying quantities of 
productive services can be contracted on a very 
short-term basis at given prices. 

Sugar beet growing in the two groups of 
farms under study is merely one among other 
branches of economic activity. Farming in both 
types of enterprises is mixed. In the coopera- 
tives, mixed farming itself is an element of an 
agro-industrial complex. Under the circum- 
stances, labor for either stage of sugar beet 
growing is being drawn from a pool at given 
seasonal shadow prices.’ Similarly, services of 
productive real assets, in the case of the co- 
operatives, are being drawn from tractor pools, 
etc. at given shadow prices. To be sure, sugar 
beet growing requires the services of specialized 
equipment. Yet, specialization in this respect is 
essentially stage oriented; thus, it does not in- 
volve interstage interdependence. As for the 
family farm, it is characterized by a widespread 
practice of custom operation which involves 
nonspecialized as well as specialized machinery 
and equipment. 

In summation, it seems reasonable to suggest 
that the characteristics of the institutional 
framework in question do not rule out the 
application of the partial production function 
approach. The approach proposed is likely to 
be a useful one where factor intensities differ 
from one part of the production process to an- 
other (that is, where a,,/ay.~a.,/ae,) and 
where parts differ from each other with respect 
to economies of scale (that is, where 8: Bix). 
In the particular case under study, where two 
groups of farms and probably two sets of pro- 
duction techniques are concerned, the approach 
proposed will be advantageous to the extent 
that intergroup differences are associated with 
interstage variation. 


T Sugar beet growing accounts for 20 percent and 12 per- 
cent of the family farmer’s own labor endowments in the 
cultivation and harveating seasons, respectively. The cor- 
responding percentages in the cooperatives amount to 2 
percent and 0.1 percent. 


Table 1. The average family and coopera- 
tive farm, Israel* 





Land cultivated in sugar 
beets (acres 
Output of sugar extracted 


(metric tons) 162 
Cultural expense (dollars) 6,500 
Manual labor employment 

Cultivation eda 40 
Harvesting (man-days 37 
ditures for services of 

machinery and equipment 

Cultivation (dollars) 4,170 
Harvesting (dollars) 5,700 


* Weighted arithmetic averages. 

> The largest plot was 7.5 acres; the smallest, .75 acres. 

ee The lar A t plot was 120 acres; the smallest, 21 acres. 
urce: 


The data 


The data at our disposal include output, 
acreage, and detailed employment figures. 
Manual labor employed at the cultivation stage 
and that employed at the harvesting stage were 
treated as two separate entities. Records of the 
number of machine-hours employed at the 
cultivation stage and the value of the services 
of machinery and equipment in harvesting were 
taken separately. In addition, the data include 
the expenses for water, fertilizers, and in- 
secticides, denoted in Table 1 as “cultural ex- 
penses.” Table 1, presenting some of the 
relevant figures pertinent to an average family 
farm and an average cooperative, is intended to 
familiarize the reader with the magnitudes 
involved. 


The estimated technological coefficients 


The logarithmic transformations of equa- 
tions (13) and (7) were fitted to the cultivation 
and harvesting data, respectively. The vari- 
ables incorporated in the cultivation equation 
were the logarithmic value of acreage as the 
dependent variable, the independent variables 


* For lack of data from controlled experiments, we could 
not estimate the conventional biological equation. However, 
data collected in observations in cooperative farms dur- 
ing the three-year period 1965-1967 enabled us to estimate 
a crude biological equation. The logarithmic transformation 
of equation (7) was fitted to the data, the logarithmic values 
of the realized output being the dependent variable with 
the logarithms of land, water, and the cultural expense (ex- 
cluding water) as the independent ones. The regression co- 
efficients were the following: .385 for water, .373 for cultural 
expense, and .226 for land. The sum of the regression co- 
efficients was not significantly different from one. 
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Table 2, Estimates of coefficients of culti- 
vation and harvesting functions in 
sugar beet growing, a 1965 cross- 
section of family farms and cooper- 


ative farms, Israel 
Regression 
coeficients s of 
um 
EDan Services of | regression | FR? 





Labor aaie coeficlents 
equipment 
Family farms 
Cultivation Land 3418 423 764 658 
{,078} {.074) (.075) 
Harvesting® Realized | .170 696% 866 .697 
output | (.048) | ¢.058) {.073) 
Cooperative farms 
Cultivation Land 242 547 759 621 
(.118) (.131) {.124) 
Harvesting* Realized | .030 | 1.072 1.102 879 
output | (.032) 1 (.085) {.086) 
a An attempt to tion*to include the log- 
arithmic values of the bor borane phe machinery and e 


in cultivation resulted t regression co coeticlents for the added 
variables, while the estimated ene pot the labor and enia in 
harvesting were not fenan y different Irom the ones reported above. 
Note ra Mee ded bavata equation constitutes an almost com- 
Dn. y A reda harvesting s an is is boli mii with 
Bicker a ey and Rii {6] eh production function,” 
th insignificant coefficients are deleted. 


being the logarithms of man-days of manual 
labor employed in cultivation and the expen- 
ditures incurred by the use of services of 
machinery and equipment in that part of the 
process of production. The dependent variable 
in the harvesting equation was the logarithmic 
value of the output realized, and the inde- 
pendent variables were the logarithms of the 
man-days of manual labor employed in harvest- 
ing and the expenditures incurred by the ser- 
vices of machinery and equipment employed in 
that part of the process of production. 

The two groups of farms were not expected 
to adhere to the same technology; hence, the 
cultivation and harvesting equations were es- 
timated for each group separately. Indeed, the 
least-square estimates, of the|technological co- 
efficients presented in Table 2 reflect substan- 
tial differences between the family farm and the 
cooperative farm as well as between cultivation 
and harvesting. 


Labor-machinery ratios 


Within the boundaries of the cultivation or 
harvesting stage, the estimated technological 
coefficients enable us to explore the optimal 
labor and machinery services combination. A 
simple way to do this is to refer to the factors’ 
cost ratio, Wyxs;/W p xiy where W; indicates the 
remuneration rate of factor 7. The optimal 
factors’ cost ratio should equal, following equa- 
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Table 3. Estimates of the optimal and actual 
ratios of manual labor expense to 
the expenditures on services of ma- 
chinery and equipment in the fam- 
ily farm and the cooperative farm, 
Israel 


Family farm 
Cultivation 
Harvesting 

Cooperative farm 
Cultivation 
Harvesting 





* Imputed as the respective ratio @is/@ix, where 2 and 3 
diate labor and services of machinery, respectively. 

b Imputed for the ayerage farm, following the data pre- 
sented in Table 1, and assuming a wage rate of $4.00 per 
man-day, following the wage scale ofan unskilled laborer 
in field crops [7]. 


det (8), the ratio of the respective technological 
coefficients. The optimal labor-machinery cost 
ratio in sugar beet cultivation and harvesting 
were imputed accordingly for the cooperative 
and farms using the relevant pairs of the co- 
efficients’ estimates of Table 2. These optimal 
ratios and the ones observed in the average 
farms are presented in Table 3. Inasmuch 
as the selection of a least-cost combination 
is concerned, Table 3 seems to suggest that 
the two types of farms have been equally 
efficient at the cultivation stage though not 
in harvesting. Table 3 may also be looked 
upon as a comparison between two sets of esti- 
mates of the relative factor intensities arrived 
at through two alternative methods of estima- 
tion—regression analysis in the case of the 
optimal ratios and simple budgeting in the case 
of the actual ones. Variation in factor in- 
tensities is indicated by both sets. Cultivation 
appears to be labor intensive relative to har- 
vesting in both groups of farms. The production 
technique employed by the family farm appear 
to be labor intensive as compared with the ones 
employed by the cooperatives at either stage of 
the production process. 


The average cost curves 


The estimated sums of technological coeffici- 
ents in cultivation and harvesting were inserted 
into equation (11) in order to arrive at the 
average cost schedules,’ 


* The average cultural costs were taken from Table 1. 
The wage rate employed is that of $4.00 per man-day, which 
was the wage scale of an unskilled laborer in agriculture gc- 


These two schedules, drawn in Figure 1, are, 
in fact, long-term cost curves since no par- 
ticular factor is being held constant. Construct- 
ing the two curves, it is assumed that the firms 
in question could acquire the services of labor, 
machinery, and equipment at a given price per 
unit service regardless of their scale of opera- 
tion. Within the framework investigated, this 
assumption is a realistic one as far as conven- 
tional types of cultivation equipment and 
machinery are concerned. It becomes vulner- 
able when airplane sprayers and specialized 
harvesting equipment used by the large farms 
are taken into account. Hence, the backward 
extrapolation of the cooperatives’ average cost 
curve underestimates the average costs of a 
hypothetical farm operating in the “domain” 
of the small farm but employing the technique 
of a large one. 

The apparently unusual shape of the family 
farm curve resembles the one characterizing an 
average cost curve derived from a compre- 
hensive Cobb-Douglas production function 
with diminishing returns to scale, The introduc- 
tion of partial Cobb-Douglas production func- 
tions may result in U-shaped average cost 
curve. Yet, as pointed out earlier in this article, 
this may happen if, and only if, one of the stage 
functions, at least, is characterized by increas- 
ing returns to scale and another one is charac- 
terized by decreasing returns. 

Various constraints within the institutional 
framework under study make it impossible for a 
family farm to develop into a large, coopera- 
tive-size enterprise. At the same time, the scale 
of operation of the cooperative organization is 
inherently large. Under these circumstances, 
sugar beet growing takes place in both types of 
farms as a result of the operators’ adjustment 
to their respective techniques. The relative 
advantage of the labor-intensive production 
technique within the range of a small farm 
scale of operation (10 tons) and the relative 
advantage of the capital-intensive technique 
for large-scale operations (162 tons) are illus- 
trated in Figure 1 in terms of the average costs 
incurred. 


Summary 


Production in various cases of farm products 
may be looked upon as a process consisting of 


cording to the Israeli Central Bureau of Statistics [7]. The 
services of machinery and equipment were measured in 
value terms from the outset. The rates of remuneration un- 
derlying the imputation of these expenses fall in the vicinity 
of the respective full prices af custom operation, 
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Figure 1. Average-cost curves, sugarbeet growing family farms and cooperative farms 


separable segments or parts. Each part in- 
volves a limited array of farm inputs and may 
be characterized by a partial production func- 
tion which sets an upper limit to, but does not 
necessarily equal, the output level materialized 
at the end of the process of production. Usually, 
a part in the process of production constitutes a 
technological entity. For instance, cultivation 
and harvesting are two consecutive parts (and 
stages) of wheat production; a biological part 
and husbandry are two concurrent parts (but 
not stages) in the production of broilers. Two 
parts may be separated in an economic sense 
when, given the level of the output allowed for, 
the two combinations of inputs employed can 
be determined independently. 

The application of this approach in empirical 
studies depends upon the economic separability 


of various parts in the process of production 
under study. This approach may be a useful one 
where some important characteristics of the 
farm-firm cost schedules could be attributed to 
the properties of a part rather than to the entire 
process of production. 

The application of this approach is demon- 
strated by a substantial number of studies of 
the biological part of production in various 
farm products. The empirical results regarding 
sugar beet growing presented in this article 
focus on the application of the partial produc- 
tion function approach in an empirical study 
of the nonbiological parts of production. This 
approach appears to be a useful one, uncov- 
ering cost variation related to interpart varia- 
tion in economies of scale and factor intensi- 
ties. 
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Computer Software for Farm Management Extension* 


WILFRED CANDLER, MICHAEL BOEHLJE, AND Ropeat SAATHOFF 


The authors describe their recent experience in designing computer programs for use in farm 
management extension. They argue that the software (that is, computer programs) needs of 
extension are more demanding than the corresponding needs for research and that this explains 
the slow adoption of computer technology in the extension field. Although the development of 
appropriate computer pregrams can involve a major initia] investment, this is nevertheless the 
only way to get the variable (and average) cost of computer advice to farmers down to an 


economic level. 


HIS PAPER discusses the potential for the 

use of computers as an aid in farm plan- 

ning. The ideas developed here stem from 
the authors’ experience with the Purdue Top 
Farmer conferences and reflect to an indetermin- 
able extent, the contributions of the whole team 
that worked on these conferences.* 

At Purdue, as at many other universities, the 
agricultural economics department is among the 
largest departmental users of computer time. 
When this use is analyzed, however, we find that 
most of the time is used for research, with some 
subsidiary Farm Records work, a little teaching, 
and effectively zero usage for extension and farm 
planning. The computer is used in the Farm Re- 
cords project to summarize what happened in 
past seasons, but very little assistance is given to 
help the farmer plan for the future. In the bal- 
ance of this paper, we will use extension as syn- 
onymous with “assisting farmers with their for- 
ward planning.” We abstract from the record 
keeping and analysis functions of extension. 

There have been a number of attempts to use 
research software? to solve extension problems; 
however, the authors are not aware of any such 
farm applications that can be regarded as wholly 
successful when operating on a routine basis. We 
believe there are several reasons for the limited 
success of these applications of the computer by 
extension. The most important ‘reason is that 


* Journal Paper No. 3726, Purdue Agricultural Ex- 
periment Station, based on research carried out under 
Project 1595. 

i We are especially indebted for ideas to Noah Hadley, 
Paul Robbins, Bob Peart, Sam Parsons, Howard Doster, 
Bill Uhrig, Ed Brown, among many others. 

7The cards, tapes, and manuals that tell the computer 
and the user kow to solve a problem are called “soft- 
ware,” as distinguished from “hardware’—the computers, 
printers, electronic circuits, etc., which actually any out 
the required calculations. 


Wirrrep CANDLER és professor of agricultural econom- 


ics, and MICHAEL BOEHLJE and ROBERT . SAATHOFF Gre 
graduate assistants in the department of agricultural 
economics, Purdue University. 


computer programs that are almost ideal for the 
solution of research problems are almost totally 
useless to extension workers attempting to help 
farmers solve similar problems on a day to day 
basis. We believe the agricultural economics 
profession has given far too little attention to 
this major gap between the software require- 
ments of research and those of extension.* 


A. Different Philosophy 


One reason for the difference in software re- 
quirements between research and extention is the 
difference in the type of questions asked. Put 
graphically, the research worker frequently 
wants to change the structure of the problem but 
not the data, whereas the extension worker wishes 
to change the data but not the structure. 

As an example, consider a linear program for a 
midwest corn farm. A researcher might be inter- 
ested in evaluating the impact on the optimum 
farm plan of different methods the government 
could use to support farm income (direct pay- 
ments, land retirement, conservation programs, 
etc.), assuming a given level of yields and prices 
of inputs and outputs. Thus, he is interested in 
comparing the results from different structures or 
approaches to the problem. In contrast, the ex- 
tension worker takes the structure (government 
program) as given but wants to know how the 
optimum farm plan changes when the yields or 
prices of inputs and outputs are changed to re- 
fiect the position of a farmer he is advising. 

The research worker desires a computer pro- 


"In contrast to attempting to use research software 
directly, some progress in the design of special purpose 
computer programs for extension is beginning to be 
made, or has recently been made, at Oklahoma State Uni- 
versity, Michigan State University, the University of D- 
linois, the University of Massachusetts, and the University 
of Missouri, among others. Discussion with many 
of the people involved on these projects indicates that 
in each case the routine use of computer programs for 
farm planning has necessitated extension of the the com- 
puter programs to give capabilities not required for re- 
search studies. 
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gram that is as flexible as possible so that the 
structure of his model can be changed from one 
application to the next. In contrast, the extension 
worker wants a computer model that has a fixed 
structure so that he can change the data on 
successive runs, without altering the interpreta- 
_ tion of the results obtained. Metaphorically, we 
could say that the research worker wishes to be 
able to open his black box, whereas the extension 
worker wishes to be given a reliable black box 
that will not need opening. 


The Need for Clarity, Speed 
and Reliability 

To adequately solve extension problems, soft- 
ware must have the characteristics of clarity, 
speed, and reliability. Even though these charac- 
teristics are laudable virtues at any time, they 
deserve particular emphasis in developing exten- 
sion models and are the basis of distinguishing 
research from extension software. 

The information that the farmer or extension 
worker is required to supply and the results 
given back to him must be easily understood. 
This is the clarity requirement. The problem so- 
lution algorithm may require data specified in 
terms of acres per bushel, or dollars per ton for 
corn, or hours per acre for planting. It is unrea- 
sonable (as we discovered at the Purdue Top 
Farmers Conference) to ask for information in 
this form. Rather, the input needs to be expressed 
in terms familiar to the user, such as bushels per 
acre, dollars per bushel, or acres per hour. Ob- 
taining the primary input data in “farmer lan- 
guage” has two advantages; first and most ob- 
vious, farmers can supply data in their terms 
much more readily than if unfamiliar ratios are 
used; second and perhaps more important, farm- 
ers have some instinct for what is reasonable if a 
coefficient is expressed in their terms—but if the 
reciprocal is used, this “protection” is no longer 
available. 

The need to accept data in terms most mean- 
ingful to farmers necessitates a data generator, or 
translation subroutine, to express the information 
in terms suitable for manipulation by the com- 
puter. This translation may be simple, as in the 
case of acres per hour to hours per acre, or it 
may be more complex. The data generator used 
by the authors took harvesting rates for 100 and 
150 bushel crops and used these to interpolate 
harvesting rates (acres per hour) for all other 
corn yields; similarly, where the same coefficient 
was needed in eighteen different slots in the pro- 


gram, the farmers’ one entry was used to gener- 
ate all eighteen coefficients actually required. 

The results from the computer manipulation 
also need to be translated by a report writer into 
terms that are meaningful to farmers. The struc- 
ture of a report writer used by the authors is dis- 
cussed later in this paper.* 

In contrast to extension applications, research 
workers usually have sufficient familiarity with 
the computer and the language of the problem 
solution algorithm that they can talk “directly” 
to the computer and understand its answer with- 
out translation. The research worker requires 
only a problem solution algorithm; he does not 
need a data generator to “tell the machine the 
problem” or a report writer to “tell him what the 
machine said.” 

It is obviously desirable that there be a mini- 
mum delay between data input and the availabil- 
ity of a suggested solution. This is the speed re- 
quirement. If the delay exceeds a week, it is 
doubtful whether a program can be considered 
really suitable for use in extension. Allowing a 
day and a half for mailing time in each direction, 
this means at most four days for the. data “on 
campus.” The factors that influence the speed of 
analysis, in descending order of importance, are: 

(1) Standard clerical procedures for handling 

data from receipt to dispatch, 

(2) Priority for data punching and computer 

time, 

(3) Complexity of data to be punched, 

(4) Reliability of computer hardware, and 

(5) Complexity of computer program. 


On a large computer, the difference between a 
reasonably sophisticated farm problem and one 
that is “almost too difficult to specify” is mini- 
mal in terms of computer time required. Thus, 
for all practical purposes, the delays occur in the 
clerical and mechanical procedures used to pre- 
pare the data for processing. It is the empirical 
observation of the authors that there is a major 
increase in efficiency per unit time as ane proceeds 
from use of a professor, to a graduate student, to 
a good secretary or undergraduate to carry out 
these routine clerical procedures. In terms of cost 
reduction per unit output, the shift to less so- 
phisticated but more reliable labor can be de- 
scribed only as spectacular. The more one recog- 
nizes the importance of speed in problem solu- 


“For a further discussion of the need for a data gen- 
erator and a report writer if linear progamming is to be 
used for farm planning, see Beneke and Saupe [1]. 
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tion, the more plausible, indeed inevitable, be- 
comes Buel Lanpher’s vision of county agents 
with remote computer terminals at their dis- 
posal.” 

Related to the requirement of speed is that of 
reliability. Unreliable software is slow, high cost 
software. It is slow because nonsense output has 
to be reprocessed; it is high cost for the same 
reason, together with the need for a large amount 
of professional time to identify possible reasons 
for the nonsense output. The necessity for pro- 
gram reliability. is a major reason for requiring a 
fixed structure for extension software. If a 
change is made in the computer program, there is 
at least a fifty-percent chance that, due to 
human error, the program will be rejected on the 
first run before it attempts to read the data. 

Quite apart from the speed/cost aspects of re- 
liability, however, there is the psychological as- 
pect. If a research worker mispunches a card, for 
instance, so that the computer recommends using 
only half, or possibly twice, the land available, 
he regards this as a “funny answer” which can 
easily be corrected by repunching the offending 
card. Because of his knowledge of computers in 
general, and the solution algorithm in particular, 
the research worker is able to understand and ex- 
plain how he obtained the funny answer (and 
only a small fraction of his errors are ever pub- 
lished). The county agent is in a quite different 
position. He may not have any deep understand- 
ing of kow the computer arrives at the recom- 
mended plan; he will not usually have detailed 
knowledge of the data used by a client; and his 
first intimation that something is amiss may be 
when his client draws it to his attention. If this 
were not enough, he likely has to strive for some 
analysis of what could have gone wrong while his 
client is interrupting any semblance of thought 
processes by saying “Well?” at irregular inter- 
vals. In this case, as in many others, the county 
agent operates under an altogether more de- 
manding set of rules than the research worker. 

Attainment of reliability can be assisted by 
not changing the computer program, having reli- 
able clerical help, verifying punched cards, and 
visual inspection of output for obvious errors. It 
is also possible to build in some “data checks,” 
so that attention is automatically drawn to any 
coefficients that lie outside normally accepted 
ranges or to apparent inconsistencies in the data 
(say, high fertilizer and low yield combinations). 


* Personal communication to the authors. 


In summary, computer software that is ade- 
quate for the research needs of a department 
may be totally inadequate for its extension 
needs, The misconception that research and ex- 
tension software requirements are identical is 
probably the biggest single reason for the slow 
adoption of computer techniques by extension 
workers. On more than one occasion, we have 
heard research workers say, “We have a thor- 
oughly adequate computer program library, but 
the extension people never seem to use it.” The 
library, of course, is adequate only for research 
purposes and is totally inadequate for extension. 
As everyone knows, for fruitful application there 
has to be a meeting of minds; and this meeting 
requires a full appreciation, and hence respect, by 
both research and extension of the real difficulties 
in making routine application of advanced deci- 
sion making procedures. 


Substitution of Capital for Labor 


Some previous attempts to use the computer 
for practical farm advice have been reviewed by 
Walker [3]. He has suggested that the vast 
amounts of professional research labor needed to 
apply conventional research software to exten- 
sion problems may be one explanation for the 
failure of such programs. If extension software is 
not available, research labor has to be used to 
determine the structure of the problem to be ana- 
lyzed, to collect the farm data from the farmer,’ 
to debug the program and reject any obviously 
nonsense results, and to explain the results to the 
cooperating farmers. There are few economies of 
scale in this sort of work as additional farm 
problems are analyzed. Average and marginal 
costs are likely to be similar and will certainly be 
measured in hundreds of dollars per application 
or may well run much higher. 

It is possible and desirable to substitute capi- 
tal, in the form of appropriate computer soft- 
ware, for research labor so that the farmer or 
county agent-can provide the data and interpret 
the results without reference to research person- 
nel. Although a fairly substantial investment of 
research labor may be required to develop the 
software, routine applications should then re- 
quire little or no research manpower. For exten- 
sion work, we need to obtain the advantages of 
mass production. 


*Other data sources are available, but if at least some 
data are not collected from the farmer to be advised, one 
can question whether anyone would give credence to the 
results | 


Pr = 
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Software Preparation 

The authors have participated in the develop- 
ment of two computer programs for use in exten- 
sion. The first was a linear programming analysis 
of the corn enterprise, called an Automatic Corn 
Budget, which emphasized the scheduling of the 
various operations necessary to produce corn. 
The second program was a simulator of the corn 
enterprise, called the Corn Harvesting/Drying 
Simulator, which concentrated on the impact of 
weather variability on corn harvesting, drying, 
storage, and marketing. Both programs were de- 
veloped primarily for the Purdue Top Farmer 
conferences, which meant that a deadline had to 
be met. In retrospect, it seems likely that this 
deadline was essential to the success of the pro- 
ject—once people see the “final product,” they 
can immediately suggest a large number of ways 
to improve it. If it had not been for the need to 
have something working for the conferences, we 
might still be improving, not using, the pro- 
grams, 

As pointed out below, software preparation for 
extension forces a high degree of cooperation and 
even at least superficial understanding between 
research and extension personnel. To illustrate, 
in the first meetings to discuss the Automatic 
Corn Budget and Harvesting/Drying Simulator, 
two basic questions arose: “What do you want?” 
asked research personnel; “What can you give 
us?” asked extension personnel. Implicit in the 
research question is the assumption that exten- 
sion people are already familiar with the comput- 
er’s capabilities; implicit in the extension ques- 
tion is the assumption that research workers 


know the kind of computer output that would be - 


useful to farmers. Neither assumption is neces- 
sarily correct. | 

Real progress began when we moved away 
from explicit discussion of the use of the com- 
puter per se to discuss the nature of the decision 
problems to be analyzed. When the nature of the 
problem was established, and the acceptable sim- 
plifying assumptions were defined, research 
workers were able to suggest appropriate analyti- 
cal techniques. Thus, the Automatic Corn Bud- 
get was developed in the context of questions 
about the long-run optimum size of farm and the 
appropriate type and size of machinery comple- 
ment; it was developed as a planning tool. The 
Harvesting/Drying Simulator was developed for 
a situation in which the impact of weather varia- 
bility on harvesting was felt to be paramount. 

Responsibility for identifying the area of 
study rests primarily with extension people, but 


the specific problem definition should be a coop- 
erative effort between the research and extension 
personnel. Research workers should suggest ap- 
propriate analytical techniques and clearly define 
the limitations inherent in each technique. No | 
hard and fast rule can be proposed as to the 
exact boundaries between the responsibilities of 
research and extension personnel in suggesting 
the major features of the software to be devel- 
oped. It will depend on the expertise represented 
in the two groups, and in the longer run will re- 
fiect the personnel development policies of par- 
ticular departments. Some departments may re- 
quire resident extension staff to become familiar 
with basic computer programming and introduc- 
tory operations research; in other departments, 
the research people may have exclusive responsi- 
bility for handling the technical aspects of soft- 
ware development while the extension staff con- 
centrates on problem recognition and specifica- 
tion, 

Once the general approach has been decided, 
the next step is to propose input and output 
forms or to establish models of the data to go 
into and to come out of the program. Because 
the research worker knows the exact data re- 
quirements, he will have to prepare the first sam- 
ple forms for the input and output. However, it 
should be the responsibility of extension person- 
nel to improve on the input and output forms, 
since they should be able to visualize the users’ 
needs better than the research worker (who may 
be able to see only the computer’s needs). The 
forms should be prepared and agreed on prior to 
any actual work with the computer. Once the 
input and output forms have been agreed on, the 
programmer’s job of constructing a “black box” 
to connect the two forms is relatively straightfor- 
ward. The information in “farmer language” on 
the input form has to be converted by a data 
generator, in the computer, to the needs of the 
problem solution algorithm; and the results from 
this algorithm have to be transferred by a report 
writer, again in the computer, to the appropriate 
forms. 


Rigidities 
Rigidities are introduced at two points in the 
above procedure. First, the problem solution al- 
gorithm chosen to answer the question may or 
may not optimize, or it may or may not be able 
to handle uncertainty. Thus, the choice of an al- 


` gorithm and the inherent characteristic of this al-.. 


gorithm restrict the type of answers that can be 
given to the problem. A‘second rigidity is intro- 
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duced when the input and output forms are 
agreed on. The computer program can handle 
only the information included on the input form. 
It is not possible for a farmer to tell the com- 
puter that he desires to vacation in Florida dur- 
ing January unless there is a question on the 
input form which allows him to indicate this de- 
sire to go to Florida. Similarly, it is difficult to 
add analysis reports to the output form, once it 
has been adopted. 

The initial proposals for input and output 
forms are analogous to an architect’s rough 
plans. As long as they are just rough plans, ad- 
justments can easily be made. Once the plans 
have been finalized and construction has started, 
further modification is likely to be very expen- 
sive, If not impossible. 

This means that, as with most mass produced 
products, but unlike research procedures, it is 
necessary to make a few major model changes 
and not proceed by continuous small improve- 
ments. For example, Model A of the Automatic 
Corn Budget allows for corn production on one 
class of land; it is concerned primarily with 
scheduling the dates of planting, harvesting, and 
Jand preparation. Model B, which is currently 
being prepared, will also consider soybean pro- 
duction, compliance with the government pro- 
gram, and at least give token recognition of farm 
dryer capacity. We have attempted to collect all 
major criticisms of Model A before attempting to 
make any improvement. Despite these structural 
rigidities, the data or numbers used for any par- 
ticular run of the model are entirely flexible, thus 
facilitating the solution of the problem for many 
clients at a reasonable cost. 


Input by Exception 

The amount of data that must be considered 
to adequately solve most farm management prob- 
lems is sufficiently large that some method of 
economizing data collection for each farmer is 
necessary. Consequently, in the design of the 
input forms for both the Automatic Corn Budget 
and the Harvesting/Drying Simulator, a sug- 
gested number is given for each coefficient the 
user has to supply. Thus, the input forms have 
the following format for each number: 


Corn Price ($ per bushel at 15.5% moisture) 


Our Price $2.00 
Your Price —— 


If the user is happy to accept our price, he 
does not place a number in the corresponding 
blank and “our number” is automatically used. 


I T 


This procedure has aided in the acceptance of 
our two programs. Rather than calculate all the 
needed coefficients, the user has only to indicate 
with which of our coefficients he disagrees and 
substitute his own coefficient for it. This is a 
much less demanding exercise, and the stimulus 
of looking at our figure may suggest a more realis- 
tic coefficient to the farmer. By providing a first 
suggestion for each needed number, we allow the 
farmer to “input by exception,” and he needs 
only to change those numbers with which he 
7 T 


Other advantages of including suggested coef- 
ficients on the input forms have occurred. The 
need to put some number down for “Our [Pur- 
due’s] Coefficient” has stimulated the various 
disciplines to produce the best available estimate. 
This has resulted in increased awareness of the 
need for interdisciplinary cooperation in the 
specification of coefficients, as well as in problem 
specification and solution. In addition, using our 
coefficients, a realistic computer output can be 
obtained which can be shown to farmers to indi- 
cate the type of results the program can produce. 
If the farmer changes only a few coefficients, he 
has a basis for comparison to facilitate the as- 
sessment of the overall impact of these changes. 


The Automatic Corn Budget 


A brief discussion of some of the features of 
the Automatic Corn Budget—-Model A—may 
serve to illustrate some of the points made above. 

The problem solution algorithm for the Auto- 
matic Corn Budget isa 55 X 55 linear program. 
The basic alternatives considered involve plant- 
ing corn in any of six time periods which may be 
harvested in any of three time periods. There are 
thus eighteen distinct corn production activities 
identified by planting and harvesting date. Farm- 
ers may specify yields and alter cost components 
for each of these activities. They may not, how- 
ever, increase the number of planting and har- 
vesting periods to be considered. 

In addition to the corn production activities, 
land preparation and cultivation activities are in- 


"Conversely, it could be claimed that by suggesting a 
number, we may bias the farmer’s perception of his 
problem. The farmer might well change his planning 
corn price, depending on whether he was faced with a 
“Purdue” figure of $1.20 or 90¢. Suffice it to say, 
very substantial effort by technical people in the ap- 
propriate departments went into the definition of the 
suggested coefficients. They were not suggested lightly. 
If our figures have influenced farmers’ perception of their 
problems, we believe it will have been in the direction of 
reality. 
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cluded which insure that land is available for 
planting at the specified dates and that the corn 
planted can be harvested. The preparation, 
planting, and harvesting activities are restricted 
by total land availability, machinery hours, and 
labor availability in specific time periods. A num- 
ber of accounting rows are also carried to add up 
total fertilizer, repairs and maintenance, seed and 
chemical, other variable costs, and the amount of 
seasonal labor that must be hired. 

Originally the input information and the forms 
were divided into three areas: 

(1) Technology, which includes corn price, 
corn yields, and all the variable costs (fertilizer, 
seed chemicals, fuel, etc.) of the eighteen possi- 
ble corn growing activities. 

(2) Machinery, which includes rates of work 
or accomplishment rates, working time available, 
cost of hired labor, and fixed machinery costs. 

(3) Other, which includes farm acreage, cost 
of rented land, and certain fixed costs such as op- 
portunity cost on permanent labor and owned 
land. Examples of these input forms can be ob- 
tained from the authors, although a simpler, 
much more compact, and clearer input form has 
now been developed.® 

Data are punched directly from the input forms 
onto cards. These are fed to the computer which 
generates some additional information (harvest- 
ing rates for the eighteen activities as a function 
of yield, repetition of labor requirements for all 
eighteen crop activities where they are the same, 
etc.) A solution is then found by linear program- 
ming, and the results are reported as in the Ap- 
pendix to this paper. We thus have a data gen- 
erator, a problem solution algorithm, and a re- 
port writer as integral parts of the Automatic 
Budget. 

Examples of the reports generated by the report 
writer are shown in the Appendix and deserve 
some comment. The Projected Annual Profit and 
Loss Statement, Table A.1, can be interpreted as 
for the whole corn farm or merely for the corn 
enterprise of a mixed enterprise farm. It includes 
all variable costs considered in the problem solu- 
tion algorithm plus a number of fixed costs that 
come directly from the input forms. Thus, the 
wages for permanent labor, the fixed machinery 
costs, and the fixed land costs do not affect the 
linear programming analysis, but their inclusion 


“The new form was developed by Sam Parsons, an 
Extension agricultural engineer. His form meets the needs 
of the user much better than the authors’ original forms 
—we just couldn’t visualize the difficulties users would 
encounter. 


in the profit and loss statement allows the linear 
programming results to be expressed in a form 
familiar to farmers. 

Although the income statement gives impor- 
tant economic information necessary to evaluate 
various plans, a schedule of operations and activ- 
ities is necessary to indicate how the income is to 
be made. Thus, a corn production schedule, a 
labor schedule, and a field work schedule are in- 
cluded in the output. 

The corn production schedule, Table A.2 in 
the Appendix, which obviously. is not standard 
linear programming output, is provided to show 
the farmer kow he is to produce the total amount 
of corn referred to in the profit and loss state- 
ment. This schedule indicates the number of bush- 
els he should plant and harvest in each period to 
produce the 220,085 bushels of corn. This sched- 
ule could have been expressed in terms of acres 
to be planted/harvested in each period. After 
some discussion, however, the use of bushels was 
thought to be more informative since it provides 
a direct reconciliation with the total production 
listed in the profit and loss statement, and a rec- 
onciliation of necessary planting/harvesting acres 
is provided in Table A.3. 

The field work schedule, Table A.3, indicates - 
to the farmer when the program thinks he can 
get the land preparation, planting, and harvest- 
ing done to achieve the production shown in the 
corn production schedule. The amount of part 
time and permanent labor that would be needed 
to do this field work during the various periods is 
summarized in the labor schedule, Table A.4. 

Finally, in Table A.5 the shadow prices or 
value of additional resources are summarized. 
This table utilizes standard sensitivity analysis 
information from the linear program to indicate 
the total Increase in income from using the addi- - 
tional resources. 

Output from the Automatic Corn Budget does 
not stop with Report A. The largest addition to 
income from extra planting, harvesting, and field 
preparation hours is chosen from Table A.5 and 
additional reports are generated to show kow the 
extra income would be earned. Reports similar to 
Report B, which includes the profit and loss 
statement and the production labor and field work 
schedules when additional planting hours are 
available, are generated for additional harvesting 
and preparation field hours as well. These reports 
decrease the danger that farmers will not believe 
some of the high values of additional resources by 
providing a detailed plan of how to obtain the 
additional income. 
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The sequence of reports is designed to mini- 
mize the amount that the farmer feels he has to 
take “on trust.” We attempt, as far as possible, 
to reproduce the sort of figures that he might 
well have produced if he had budgeted the com- 


puter plan. First, there is a profit and loss state-. 


ment. The main question the farmer is likely to 
have is, “But how could I produce that much 
corn?” Hence, the second table gives a reconcili- 
ation of just which planting and harvesting peri- 
ods would have to be used to get the projected 
yield. The next question would probably be, 
“But how will I get my field operations done in 
time to utilize the suggested planting/harvesting 
times?” Again, tables are provided with a sched- 
ule of field work and a list of labor to be hired. 
This completes the analysis of the “computer’s 
best plan.” 

The marginal values for the scarce resources 
are then provided, but rather than baldly report- 
ing these values, full budgets show just how this 
extra income can be earned. Appendix Tables 
B.1 and B.2 are examples of a series of reports 
that illustrate how the suggested marginal values 
of resources could be earned by appropriate 
changes in the farm plan. 

The variable cost of running the Automatic 
Corn Budget is under $10 and runs are currently 
available to farmers at a cost of $25 for the first 
program and $8 for each additional program. 
The fixed cost of developing the Automatic Corn 
Budget is estimated at $6,000 to $10,000, de- 
pending on the opportunity cost assigned to re- 
search time. 


The Future 


Two problems likely to arise in developing 
and using extension software should be recog- 
nized: 


(1) At some point increased information gives 
decreasing total returns. As our models become 
more ambitious, they require more information 
from the user, and this has a cost. We do not ex- 


pect Model B of the Automatic Corn Budget, ` 


which requires information on soybeans, dryer 
capacity, and the Government Program, as well 
as corn, to supersede Model A. Some farmers will 
tightly decide to have two runs of Model A, 
rather than one run of Model B. 

(2) The personnel available to develop soft- 
ware for extension are limited in number. Software 
development requires skills currently demanded 
only for research appointments. Departmental 
personnel policies will need to be developed either 
to make these skills available to extension on a 
consulting type basis, or as an inherent require- 
ment for some resident extension appointments. 

We believe that the widespread use of comput- 
ers for extension advice will have to await the 
general recognition by extension administrators 
that the software needs for extension are more 
demanding than for research and a willingness 
by extension administrators to make the invest- 
ment in software preparation that is necessary if 
the marginal and average cost of computer anal- 
yses is to be brought down to an economic level. 
Once appropriate software is available, we have 
no doubt of its rapid adoption by county agents 
and other extension personnel. It is possible, and 
realistic, to envisage the day when the County 
Agent will have a remote computer terminal in 
his office and be able to get almost instantaneous 
solutions to appropriate problems. The bottle- 
neck to this development is not the hardware; re- 
mote terminals are already available. The bottle- 
neck is the software. A remote terminal needs 
appropriate programs to communicate with, and 
these are notably missing. 
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Appendix 
A. Summary of the optimum farm plan for the following planning situation: 
Run number 01 Jones 
Corm farm 
1000 tillable acres silty clay. loam soil not irrigated 
2 full-time men 
Conventional tillage system 6 row 
3-50 H.P. tractors 


Table A.I. Projected annual profit and loss statement 














Corn sales (220,085 bu. X $1.00) $220,085 
Variable costs 
Land rental (551.6$50) $27 ,578 
Hired labor (2172 hrs. $2.50) 5,431 
Fertilizer 36,462 
Seed, chemical 26,659 
Fuel, lubricants, repairs 6,920 
Drying, storage 6,140 
Crop insurance, interest on op. funds, misc. 5,882 
Total variable costs 115,071 
Gross profit (returns to fixed resources) . 105,014 
Fixed costs 
Fixed machinery costs (three 50-H.P. tractors) $20, 150 
Fixed labor costs (2.0 men $10,000) 20,000 
Fixed land costs (1000 acres X $50) 50,000 
Total fixed costs 90,150 
Net profit (returns to management before income taxes) $ 14,864 


Table A.3. Projected schedule of field 
operations 


Table A.2. Projected corn production by 
date of planting and harvesting 


Planting 
period 


April 26-May 2 
ay 3-May 9 
May 10-May 16 
May 17-May 23 
May 24-May 30 
May 31-June 6 


Total bushels 
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Table A.4. Projected profile of labor utiliza- 
tion (corn enterprise only) 





Mar. 15-Apr. 4 
Apr. 5-Apr. 25 


May i0-May 16 
May 17-May 23 
May 24-May 30 
May 3i-June 6 
June 1 June 27 

une 28-fuly 18 

ept.16-Oct. 5 
Oct. 6Oct. 25 
Oct. 26-Nov. 20 
Nov. 21-Dec. 12 


>. . 
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Da 
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* Labor available for overhead requirements, vacation, 


and other enterprises. 


B. Effect of additional! planting field hours 














Table A.5. Value of additional resources? 





The following resources limit the expansion of your firm 
and have the following values: 





Total 
Resource addition 
to income 

Field hours dollars 
March preparation 148.52 
April ATRA 148.52 
Aia 6-May 2 3603.90 
ay 3-9 3513.99 
May 10-16 3082.62 
May 17-23 2765.29 
May 24-30 406.14 
May 31~June 6 148.52 
September preparation 148.52 
October preparation 148.52 
November preparation 148.52 
December preparation 148.52 
September harvesting 584.93 
October harvesting 1701.31 


* This table completes the report of the optimum farm 
plan. The following reports analyze the effect on the 
optimum plan of additional selected resources. 


In the planting season, the largest potential total increase in income from additional hours of field 
time occurs in April 26-May 2. If 11.34 additional field hours were available in this period and no 
other changes were made, the following plan would add $3,603.90 to profit. 


Table B.1. Projected Annual Profit and Loss Statement 





Corn sales (226,694 bu. X$1.00) 


Variable costs 
Land rental oid 
Hired labor (2252 hrs. $2.50) 
Fertilizer 
Seed, chemical . 
Fuel, lubricants, repairs 
Drying, storage 
Crop insurance, interest on op. funds, misc. 


Total variable costs 


Gross profit (returns to fixed resources) 


Fixed costs 
Fixed machinery costs (three 50-H.P. tractors) 
Fixed labor costs (2.0 Men $10,000). 
Fixed land costs (1,000 acres $50) 


Total fixed costs 


Net profit (returns to management before income taxes) 





$226, 694 


$28,937 
0 





118,076 
108,617 


$20, 150 
20,000 
50,000 


90,150 





$ 18,467 
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Table B.2. Projected corm production by 
date of planting and harvesting 








April 26-May 2 

ay 3-May 9 
May 10-May 16 
May 17-May 23 
May 24-May 30 
May 3i-June 6 











Total 
bushels 
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A Development Planning Model for Technological 
Change in Agriculture* 


` Josera B. Goopwin, MEtvin G. BLASE, AND DALE COLYER 


This article examines a model for (1) coordinating activities in the development process and 
(2) inter-temporally allocating resources required by the process. Network analysis (PERT) 
and recursive programming are integrated in the model, which is applied to data for a district 
in India. The findings provide insights into the sporadic nature of economic development and 
differential marginal value productivities of limiting resources over time. The integrated 
planning technique, resulting from the methodological study, appears to be especially useful 
for spotting potential bottlenecks sufficiently early to initiate action for eliminating them, 


thereby facilitating the development process. 


development are designed to increase eco- 

nomic output per unit of time. Much at- 
tention has been devoted both in the literature 
and in development programs to ways and means 
of increasing economic output. However, few 
have explicitly emphasized the time dimension. 
Our professional colleagues, the rural sociologists, 
are perhaps the most conspicuous group to do so. 
Via focus on new ‘practice adoption, much of 
their research has been concerned with speeding, 
in terms of time, the rate at which technological 
change and accompanying levels of increased 
output occur [2, 3, 4, 13, 19]. Not only do 
shifting levels of technology change the produc- 
tivity of all resources but also they generate tim- 
ing problems in scheduling required complemen- 
tary resources [7]. In fact, the complementary 
resources are frequently crucial to a determina- 
tion of the changing productivities. The need to 
consider explicitly such relationships was called 
to public attention by the President’s Scientific 
Advisory Committee: “The United States eco- 
nomic assistance effort should include . . . the ca- 
pability for preinvestment research, analysis, 
measurement, appraisal, planning, and monitor- 
ing of economic development on a scale and with 


B DEFINITION, efforts to expedite economic 


- an accuracy far exceeding anything in the past” 


[16, p. 38]. 
In contrast to some previous studies [15, 17], 
in this analysis an effort was made to develop an 
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improved methodology for explicitly incorporat- 
ing time in the planning process. In doing so, em- 
phasis was placed upon (1) rates of technologi- 
cal change in the form of new practices adopted, 
(2) subsequent coordination problems requiring 
solution to minimize friction in the development 
process, and (3) accompanying differential re- 
source productivities that need to be considered 
if optimum allocation is to result. Using a combi- 
nation of hypothetical and actual data for a dis- 
trict in India, the technique was tested to deter- 
mine its feasibility and the rigorousness of its 
data requirements. 


The Development Planning Model 


Initially a form of network analysis, the Pro- 
gram Evaluation and Review Technique 
(PERT)! [9, 11, 20, 23] is employed to dia- 
gram the time schedule for adoption of a com- 
plex of practices that would generate major shifts 
upward in input-output relationships for each 
crop characterized by production systems.* These 
shifts, measured in units of land affected, gener- 
ate the flexibility constraints for the recursive 
programming component of the model, thereby 


1PERT is for a probabilistic system developed in the 
Department of Defense while the critical path method 
(CPM) is for deterministic systems and is used fre- 
quently in the construction industry. Due to lack of 
data, the system employed has many characteristics of 
CPM. However, it is presented as a PERT model be- 
cause, given the necessary data, the system to be de- 
veloped is a probabilistic rather than a deterministic one. 

* Although the focus here is on practice adoption, the 
PERT component of the model can be expanded to con- 
sider bottlenecks in the availability of purchased inputs, 
changes in institutions such as tenure systems, develop- 
ment of a credit program, etc. The technique is applica- 
ble whenever there are multi-sequential activities that 
need to be coordinated in order to minimize the time 
required from project initiation to project completion. 
Applications of the technique to military research and 
development problems demonstrate that thousands of 
activities can be included in a computerized PERT model. 
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integrating the two techniques [5, 6]. In keep- 
ing with the nature of the problem, the program- 
ming component is aggregative, i.e., it is a model 
for a region, not for individual farms. A five-year 
planning horizon is used in the programming com- 
ponent of the model with plans computed for 
years one, three, and five. 


An Illustrative Application of the Model 


The model was tested with data from the 24- 
Parganas district in West Bengal India. Farm 
management and price data available for the re- 
gion were utilized in formulating the program- 
ming component. However, relatively little work 
has been done to enable realistic assumptions to 
be made for the area concerning rates of adop- 
tion of new techniques by farmers. Consequently, 
this portion of the data used in the model was 
hypothetical. While this prevents using the re- 
sults reported here for policy purposes, it does 
not detract from the model as a useful frame- 
work for examining the temporal aspects of the 
development process. As a result of the develop- 
ment of the model, subsequent analyses can be 
made for evaluation of policy alternatives. Ob- 
taining the time estimates for development activ- 
ities required by. the model, such as for adopting 
new practices, is not a simple matter. However, 
for realistic development planning these data are 
as essential as production coefficients, Fortu- 
nately, in both cases estimates can be used to ob- 
tain the first approximations while more rigorous 
agronomic, sociological, and economic studies are 
under way. 

The district of 24-Parganas is located in 
southeast West Bengal [22]. The soil of the re- 
gion is alluvial. With the rest of India and West 
Bengal, 24-Parganas shares a monsoon climate 
with a seasonal distribution of rainfall, i.e., dis- 
tinctive wet and dry seasons, The climate results 
in two cropping seasons: Rkerif (wet summer, 
May-October) and rabs (dry winter, November- 
April). 


Production alternatives 


Aman paddy, aus paddy, jute, and pulses have 
been the major crops grown in 24-Parganas, in 
terms of acreage.’ Aman paddy, aus paddy, and 
jute are summer crops; pulses are winter crops. 
Because of data limitations, pulses were not in- 


* Aman paddy and aus paddy are two types of rice. 
Aman paddy is grown from July to November in West 
Bengal; aus paddy, from May to September. Poules are 
high-protein leguminous root crops. 


cluded in the programming model; the rabi crops 
of wheat and potatoes were included instead.* 

Farm management data from 24-Parganas 
were used to determine eight production systems 
used in the district which represent varying lev- 
els of inputs.” The systems applied to each crop 
were: (1) unirrigated and unfertilized land with 
below average levels of management,’ (2) unirri- 
gated and fertilized land with below average lev- 
els of management, (3) unirrigated and fertilized 
land with above average levels of management, 
(4) unirrigated and unfertilized land with above 
average levels of management, (5) irrigated and 
unfertilized land with below average levels of 
managment, (6) irrigated and fertilized land 
with below average levels of management, (7) ir- 
rigated and fertilized land with above average 
levels of management, and (8) unirrigated and 
fertilized land with above average levels of 
management.’ In addition, three activities for im- 
proved varieties of rice and one for wheat were 
included [14, 18]. These four activities were: 

(1) Doubled-cropped improved paddy, which 
represented two crops of irrigated paddy—the 
first crop planted in early June and harvested the 
last of August; the second crop sown in mid-Sep- 
tember and harvested the first of December. 

(2) Single-cropped improved paddy, which 
represented a long duration, improved rice vari- 
ety grown with irrigation, ee in July and 
harvested in November. 

(3) Single-cropped improved dryland paddy, 
which represented an improved variety sown on 
unirrigated land. 

(4) Improved wheat, which represented an 
improved wheat variety sown on irrigated land. 

The district acreage and yield for each crop in 
1967, by production system, were used as a basis 
for the study and are shown in Table 1. 


The PERT network 


The PERT system, as used in this study, fo- 
cused on the rates at which farmers adopt new 


“In any subsequent use of the model for policy pur- 
poses, pulses should not be omitted. They represent an 
important source of protein in some areas and face in- 
creasing competition from high yielding varieties of 
wheat and rice. Clearly, for whatever regions the model 
is used, the most important crops must be included. 

"The production system activities were derived from 
farm management data from the 24-Parganas district. 
Likewise, similar price data and their implied price elas- 
ticities of demand were used. 

*In this study, fertilizer means commercial fertilizer; 
and above or below average management classifications 
were determined by relative crop yields obtained. 

' Production system eight was for jute only. 
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Table 1, Acreage and average yield of aman paddy, aus paddy, wheat, potatoes, and jute 
by production system for 24-Parganas, West Bengal, India, 1967° 








Produc- Aus Paddy 
tion 

System Acres Yield 
1 29 , 453 6.85 
2 13,389 7.50 
3 17,780 17.76 
4 2,568 14.67 
5 4,562 12.49 
6 1,988 17.84 
7 59,320 19.59 1,272 25.68 


* Yield is in maunds per acre where a maund= 82.28 Ibs. 


Source: Computed fron data in (24, 12]. 


technology, i.e., movement from one production 
system to a better (higher yielding) one. The as- 
sumed objective of the extension program was 
the movement of 50 percent of the producers to 
the next better system, with extension activities 
the assumed method used to induce such move- 
ments, Further, hypothetical time requirements 
were assigned to these movements as components 
of the sequences of shifts in systems which would 
occur if the objectives were accomplished. 

PERT networks were constructed with two for 
each season.’ For the kAarif season, networks 
were developed for irrigated and unirrigated 
farms; for the rabi season, only irrigated land 
was included in the networks but separate net- 
works were developed for farms producing wheat 
and potatoes. The farms were divided into three 
groups: (1) unirrigated farms with less than 2.5 
acres, (2) unirrigated farms with more than 2.5 
acres, and (3) irrigated farms. Nearly all farms 
with less than 2.5 acres were unirrigated and un- 
fertilized and had low yields (system one). The 
network was structured to get 50 percent of these 
to change to system four, i.e., to obtain increased 
yields without increased inputs because of an as- 
sumed lack of capital. Farms with over 2.5 acres 


` and irrigated farms used all four rice production 


"The PERT network presented in Figure 1 represents 
a high level of aggregation. Each of the activities in the 
network could be disaggregated so that it would constitute 
a network by itself. In turn, these disaggregated net- 
works could be recombined to make the initial network 
much more refined than presented here. From the dis- 
ageregated networks, the planner could see where prob- 
lems might develop in the extension efforts. However, 
disaggregation of networks was not done in this study 
because of lack of data. The networks used were based 
on hypothetical activity time estimates. In practice, net- 
works should be based on most likely optimistic and pes- 


simistic time estimates in accord with conventional PERT 


procedures, 





Jute Wheat Potatoes 
Acres Yield | Acres | Yield Acres Vield 
1,937 10.11 13 5.46 0 0 
28,059 8.41 1 5,25 1,152 51.15 
38,304 21.18 30 | 12.02 148 143.07 
h 12.32 11 8.82 0 0 
16,912 12.10 13 §.35 0 0 
14,243 18.30 303 5.17 1,148 66.16 
1,355 36.26 329 | 11.08 1,252 111.85 


systems and for each group the objective was to 
shift to the next better system.’ 

The network for attaining the 50 percent 
adoption objective for farms on the unirrigated 
land is shown in Figure 1. Each event in the net- 
work represents a shift from one system to an- 
other made by 10 percent of the farmers. The 
time figures, in months, are those assumed as 
necessary to induce such a change for that group 
of farmers.*° 

To illustrate the concept used in constructing 
the PERT networks, the process was one of 
shifting 50 percent of the farmers who had less 
than 2.5 acres of unirrigated, unfertilized land, 
using a low level of management, and with low 
crop yields, to an improved combination of in- 
puts, i.e. using procedures to increase yields 
without changing the types and quantities of in- 
puts. In the terminology of this study, it meant 
shifting from system one to system four. Figure 1 
shows the most likely time estimates for the first 
10 percent shift is 24 months; for the second, an 
additional 20 months; for the third, an added 16 
months; and so on until a total of 84 months are 
used to achieve the desired 50 percent change. 

The time estimates in the analysis are of criti- 
cal importance, subsequently, in the model. In 
PERT applications, these should ideally be made 
by those responsible for achieving the objectives, 


i.e., in this case by the extension personnel in the 


° All shifts were assumed to be permanent. In reality 
some farmers continue to shift to higher systems and 
others shift back to lower functions. For simplicity and 
without contradictory evidence it was assumed that the 
two types of changes cancel each other out and that the 
net effect, therefore, is zero. 

* Had research results on the actual rates of practice 
adoption been available, they would have been used at 
this point in the networks to improve their representa- 
tiveness of the region. Suffice it to say, the network com- 
ponent of the model is designed to accommodate this 
type of probabilistic data, when available. 
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Figure 1. Network for movement in months for 50 percent to Group 1 and Group 2 farmers 
from their current to the next higher production system 


district. Since such estimates were unavailable, 
assumptions were made on the basis of farm 
management data and the scanty sociological 
data available. Clearly, the time estimates pro- 
vide crucial dated data in the recursive program- 
ming component. 


The recursive programming component 
of the model 

Derivation of the flexibility constraints illus- 
trates the method used to integrate the program- 
ming with the PERT component of the model. 
The flexibility constraints were the links used to 
connect the events of the PERT network and the 
successive steps of the recursive programming so- 
lution. A five-year recursive programming model 
was used, with the first, third, and fifth years as 
steps in the model. 

To illustrate the derivation of the flexibility 
coefficients, the situation of farmers on less than 
2.5 acres of unirrigated and unfertilized land, 
using below-average management, can be used. 


“That is, each responsible extension worker should be 
asked to estimate the most likely optimistic and pessi- 
mistic time that would be required for a specified percent 
of the farmers in his area to adopt the new practice. 
Likewise, similar estimates would be made for each ad- 
ditional subsequent incremental percentage group. In light 
of the worker’s continuing responsibilities for new prac- 
tice adoption, realistic estimates should be obtained for 
formulation of the PERT system. This procedure would 
have been followed in this study if interviewing the 
Indian extension personnel had been possible. 


The model was developed on a per block basis 
because it is the basic extension unit in India. To 
simplify the analysis, 53 blocks were assumed to 
exist in the 24-Parganas district. Based on the 
farm management data, 5,426 acres per block 
were being farmed under system one. Since 24 
months were required to shift 10 percent of 
farmers, it was assumed that 5 percent, farming 
271 acres, could be shifted during the first year. 
Thus, the upper flexibility coefficient for shifts 
from production system one to the next higher, 
production system four, for this group of farmers 
was 271 acres. The lower coefficients were always 
assumed as a zero shift. Similarly, at the end of 
three years, an additional 11 percent of the farm- 
ers, or 597 acres, could be shifted.** However, 
any acreage not shifted to the next higher system 
in the year one solution of the programming 
model was transferred to the year three limit." 


“This was obtained again by a linear interpolation of 
the PERT network. Twenty percent could shift by the 
end of forty months—5 percent during the first 12-month 
period, 5 percent more during the next year, and 10 per- 
cent more during the following 20 months. Consequently, 
those who would shift during the second and third years 
included the second 5 percent group plus 12/20 of the 
10 percent who would shift during the final 20-month 
period. Thus, the flexibility coefficient for year three | 
would be 597 acres, the land farmed by the 11 percent . 
who would shift during the second and third year. 

“The current programming model was run as a sepa- 
rate problem at each step with a manual transfer of data 
from the output of the first year’s model to the con- 


Ei 


PLANNING MODEL FOR TECHNOLOGICAL CHANGE IN AGRICULTURE 


Thus, if only 200 acres were shifted in year one, 
an additional 71 acres would be transferred to 
the year three flexibility coefficient, which would 
then be 666 acres, In the same way, an addi- 
tional 14 percent, or total of 30 percent, could be 
shifted by the end of year five. Obviously, a mas- 
sive amount of data was used for developing all 
the flexibility coefficients. These are reported in 
Goodwin [10]. 


Programming solutions 

Computations were made using four variations 
(plans) of the programming component of the 
model, with maximization of net regional farm 
income as the objective function. The first plan 
allowed no variation from existing levels in re- 
sources available—only recombinations of exist- 
ing resources; the second permitted, if profitable, 
an increase in fertilizer use to a maximum of 10 
percent per year; the third allowed a maximum 
of a 10 percent annual increase in working capi- 
tal; and the fourth permitted simultaneous in- 
creases in both fertilizer and working capital. 
Other restrictions in the model included irrigated 
land, unirrigated land, human labor, bullock 
labor, and available credit [1, 24]. As indicated 
above, a five-year recursive programming model 
was used, with recomputation at the first, third, 
and fifth years, for each of these four variations. 
Thus, a total of 20 dated optimum solutions was 
obtained. 

Plan I (recombination of existing re- 
sources ).—The movements from currently used 
to “higher” production systems approximated 
the maximum allowed by the flexibility con- 
straints in years one and three for this varia- 
tion.*+ In year five, however, the lack of fertilizer 
availability limited the changes, particularly to 
the three highest-level rice systems of produc- 
tion—improved dryland paddy, single crop irri- 
gated paddy, and double crop irrigated paddy. 

Plan IT (maximum increase of 10 percent 
in available fertilizer ).—When more fertilizer 
was made available, the shift to higher produc- 
tion systems also took place in year five. In 
addition, large shifts toward the rabi (dry) 
season crops of wheat and potatoes under irri- 
gation occurred. 

Plan M (maximum increase of 10 percent 


straint vector of the third year’s model and of the out- 
put from year three to the year five model. 

“Since the objective was to emphasize food produc- 
tion, there also was a shift from jute to rice. This 
emphasis was implemented in the model by not allowing 
shifts to more productive methods of jute production, as 
if extension personnel concentrated on food crops. 
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in available working capital ).—When working 
capital was permitted to increase alone, the 
changes were less significant, since fertilizer 
tended to be the more limiting factor. There 
were some shifts to slightly higher yielding sys- 
tems, which also had higher capital requirements 
but which did not require more fertilizer. 

Plan IV (simultaneous increase in fertilizer 
and working capital ).—-With increases allowed 
in both fertilizer and capital availability, the 
changes were similar to those that occurred 
when only fertilizer was increased. But since 
working capital was limiting, both larger shifts 
and those to systems with higher working capital 
coefficients took place. 


Implications of solutions 

A significant feature of the results was the ad- 
equacy of currently available resources for most 
of the optimal changes up to year five. This 
length of time prior to exhausting possible re- 
combinations of resources, of course, was caused 


‘by the limited scope of the changes that could 


take place via the flexibility constraints. If larger 
inter-year changes were to take place, some re- 
sources would become limited much sooner. If, 
however, the actual rate of adoption can be real- 
istically approximated, the recursive program- 
ming model can be used to determine the point 
in time when additional inputs are needed. It is 
unnecessary to wait until a bottleneck develops, 
which frequently happens now in the develop- 
ment process, before attempting to eliminate it; 
i.e., the procedure permits forward planning to 
take advantage of complementarities and allows 
a rational ordering of the various possible devel- 
opmental procedures. Clearly, this provides an 
insight into the sporadic nature of economic de- 
velopment that has been so puzzling. 

Estimation of the adoption rates becomes very 
critical in the use of the model since they signifi- 
cantly affect the results. However, if a probabilis- 
tic PERT system is used, the best judgments of 
extension personnel will serve the initial needs of 
the system. After it has been formulated, insights 
can be obtained about the meshing of the exten- 
sion program as well as the time-phased require- 
ments of complementary resources. 


Resource productivities 


Parametric programming was used to vary re- 
source availability at each step of each plan. The 
temporal form of the model allowed a two-dimen- 
sional evaluation of resource productivity by use 
of the dual solutions. In those plans in which 
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working capital and fertilizer availability were 
varied, the two resources were varied separately 
and together for the solution at each year for 
which computations were made, Comparison of 
inter-year productivities provided the other di- 
mension. 

The marginal productivities (shadow prices) 
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for fertilizer and working er in years one and 
five, as each resource was varied separately, are 

shown in Figures 2 and 3. Between-year changes 
in the MVP for fertilizer, with working capital at 
constant levels, are shown in Figure 4, Within a 
year, increasing the level of a resource alone 
caused its MVP to decrease while causing MVP’s 
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Figure 2. Marginal value product for fertilized and working capital with the level of each 


resource varied—year one 
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Figure 3. Marginal value product for fertilizer and working capital with the level of each 
resource varied—year five 


of other resources to increase—a result fully ex- tems used relatively more fertilizer than working 
pected under ceterus paribus conditions (with capital. Hence, fertilizer tends to be more restric- 
linear functions and a convex set of constraints). tive, and increasing its availability would con- 
The changes in year one were smaller than in tribute more to retums by permitting movements 
later years because the improved production sys- to more profitable enterprises. 


1600 


1400 


1200 


1000 


800 


RUPEES 


600 


400 


200 


nS 
3,250 + units | 
l 
l [Capital at 
2,250 units 


1 
Year 


PLANNING MODEL ror TECHNOLOGICAL CHANGE IN AcricutturE / 89 


The MVP for fertilizer was very low at initial 
working capital levels for year one, since rela- 
tively little change to higher production systems 
was permitted to allow for the time requirements 
assumed necessary to make an extension program 
effective.1" Increasing the level of working capital 
did permit changes that increased considerably 
the MVP of fertilizer. However, the same MVP 
obtained with the highest usable level of working 
capital in year one was obtained with the initial 
working capital in year three, when the flexibility 
constraint permitted greater adjustments. 

The year-to-year increases in MVP’s could be 
very substantial even without an increase in the 
aggregate level of inputs. However, the mix of in- 
puts would vary because of the use of more ad- 
vanced technologies. Thus, while relatively little 
could be gained from increasing inputs with the 
technology currently in use, returns could be in- 
creased substantially by substituting improved 
production practices.*® Increasing the level of re- 
sources while simultaneously shifting technology 
appears to hold substantial promise for increased 
output, although with an incremental adjustment 
process the need for increased inputs in the ear- 
lier periods may be smaller than frequently as- 
sumed. This enables the planner to start a pro- 
cess for obtaining increased inputs while the ini- 
tial educational activities are being conducted. If 
the educational activities are to be most success- 
ful, however, the added inputs must become 
available on time to match the expected adoption 
of the improved practices. 


Summary and Implications 
The purpose of this study was to develop a 
methodology that would enable planners to con- 
sider the coordination of activities and the allo- 
cation of resources as a path of technological 
t change is traced through time in the development 


2 An implied assumption is that the extension program 
ig based on research that indicated the profitability of 
alternative practices. The results of this analysis showed 
that in this region there were profitable practices that 
could be extended. 

“These come into use by increased extension activities 
in conjunction with expanded research programs, It is 
interesting to note that, in general, these analytic results 
compare favorably with those obtained by T. W. Schultz 
[21]. 
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process. The model developed combined PERT 
(a control and coordination technique) with lin- 
ear programming (an optimizing technique). A 
hypothetical example utilizing available data 
from the 24-Parganas district, West Bengal, 
India, was used to (1) demonstrate how the 
model could be applied to a specific region, (2) 
suggest the type of data needed for implementa- 
tion of the model for evaluating policy alterna- 
tives, and (3) illustrate the type of answers that 
could be obtained from the model. 

The model for the 24-Parganas district gave 
information about expected innovation responses 
as a consequence of an extension program. The 
model demonstrated that in the first three years 
the opportunity existed for increases in output 
by reallocation of present resources. The model 
also showed that a bottleneck would exist within 
five years if fertilizer availability were not in- 
creased. At the same time, through the use of 
parametric programming, the effects of varying 
increases in fertilizer and working capital were 
evaluated. 

The inclusion of time through use of the net- 
work analysis and recursive programming in de- 
velopment planning models represents a substan- 
tial increase in usefulness of such techniques over 
the more static models such as those of Ran- 
dhawa and Heady [17] and Mann, More, and 
Johl [16].*7 The improvement from using an in- 
ter-temporal model consists of being able to pre- 
dict when expected bottlenecks will be reached, 
allowing an opportunity for taking action in ad- 
vance to avert the effects of such a potential con- 
straint. 

In the application of the PERT-recursive pro- 
gramming model, the estimation of the rates of 
adoption for new technology is, as indicated pre- 
viously, very important. These are not generally 
available, even for technologically advanced 
countries. However, knowledge of adjustment 
processes has been the objective of many stud- 
ies, and some general conditions are known even 
though exact rates are not. Furthermore, by test- 


™ The latter study, for example, used static linear pro- 
gramming models to determine the effects of various 
fertilizer constraints on aggregate output in the Punjab. 
It indicated that fertilizer availability would be a sub- 
stantial bottleneck to increased output. 


Figure 4. Marginal value product for fertilizer by year at constant levels of fertilizer and 


capital inputs 
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ing such a model with various rates of adoption, 
useful information about possible. innovation re- 
sponses can be generated, i.e., a range of possibil- 
ities can be determined. Finally, an inter-tem- 
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“Modernization Effect” Upon Exports of Agricultural Produce: 
South Korea* 


Jat H. Cno 


The “demand deficiency” hypothesis, which has been used to explain the post-1945 “export 
lag” of agricultural produce from non-industrial areas, is irrelevant to the “export lag” of food- 
stuffs from overpopulated countries. South Korean experiences strongly suggest that a relatively 
high marginal propensity to consume food, combined with a relatively high price inelasticity 
of demand for food, makes the income redistribution consequent upon modernization a forceful 
factor in determining the export pattern of an underdeveloped country, Misleading export pro- 
jections of foodstuffs during early stages of economic development result if income distribution 


effects are not taken into account. 


EW STATISTICS have aroused more contro- 

versy than those concerning the exports of 

primary produce from the non-industrial 
areas of the world. The deflated export values of 
world trade rose by about 40 percent in the pe- 
riod of 1928-1955. For exports from industrial 
areas, a well-known phenomenon is a large in- 
crease in the relative export volume of machinery 
and transport equipment and the corresponding 
decline in the volume of textiles and miscella- 
neous manufactures. On the other hand, from 
non-industrial areas, the rise in export volume, if 
petroleum were excluded, was only about 18 per- 
cent. It is important to note that this controver- 
sial “export lag” of primary produce is largely 
attributable to the poor export performance of 
non-tropical foodstuffs, which actually declined 
in volume by approximately 15 percent in the 
same period [15, pp. 20-22]. 

Accepting the export lag of primary produce 
as fact, Professor Nurkse, in his famous Wicksell 
Lectures, attributed it to deficiency in demand 
for primary produce in the industrial countries 
[13]. Dr. Sarendra Patel, a leading expert on 
the Indian economy, gives a similar reason for 
the stagnation in India’s export trade, and con- 
tends that his generalization about India’s export 
performance applies to all pre-industrial countries 
[14, p. 497]. Furthermore, at the United Na- 
tions Conference on Trade and Development 
(UNCTAD) in 1964, the group of less developed 
countries, under the leadership of Dr. Prebisch, 


* This study was made possible by a grant from the 
University of Notre Dame. The author is deeply in- 
debted to Dean Thomas Murphy and Dr. Bernard Kil- 
bride for their help and encouragement. He wishes also 
to acknowledge the many valuable criticisms and com- 
ments on an earlier draft of this article by Professor 
Varden Fuller and AJAE reviewers, which prompted a 
complete revision. 


Jae H. Cho is associate professor of finance and business 
economics at the University of Notre Dame. 


the Secretary-General of UNCTAD, espoused 
this “demand deficiency” hypothesis and con- 
cluded that the trade policies of the industrial 
countries, which allegedly prevent expansion of 
the export income of less developed countries, are 
the main obstacle to economic development. 

This seemingly simple demand deficiency hy- 
pothesis involves some rather grave implications. 
Primarily, it implies that the present interna- 
tional division of labor can no longer continue. 
This inference obviously serves as an additional 
argument for advocates of “import-substituting 
industrialization” and for proponents of the 


‘heavy industries. Another danger inherent in the 


implication is that it tends to dilute developmen- 
tal efforts in the already neglected agricultural 
sectors of less developed countries. 

This paper will contend that income redistri- 
bution rather than demand deficiency is the cru- 
cial factor that has changed the post-1945 export 
pattern of an underdeveloped country that has 
had a high price inelasticity of demand for food 
and a high marginal propensity to consume food. 
In discussing this view, the Korean experience 
will serve as a model, for in the author’s opinion 
its export problem is comparable to that of other 
less developed countries—especially the over- 
populated Asian nations that already have had 
land reforms. It will be shown that a rapid in- 
crease in the exports of agricultural produce from 
South Korea during the pre-1945 tenancy era 
was largely attributable to a great disparity in 
income distribution which favored the landlord 
class. The nature of post-1945 land reforms and 
their effects upon agricultural productivity in 
South Korea will be discussed; and it will be 
argued that the abolition of the pre-1945 tenancy 
system, which was an important and necessary 
step toward the modernization of Korean agricul- 
ture, eliminated the exports of rice and other ag- 
ricultural produce which formerly served as the 
main source of foreign exchange. Furthermore, 
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the author will contend that this loss of exports 
was a necessary consequence of the moderniza- 
tion efforts and that it has little to do with de- 
mand deficiency. Finally, implications of the 
South Korean experiences also will be discussed. 


Korean Exports During the Pre-1945 
Tenancy System 

If export performance were the crucial factor 
that determines the development of a less devel- 
oped country, South Korea would have been on a 
painless route to economic development long ago. 
Rice export—the major source of Korea’s export 
income——rose rapidly throughout the 1920’s and 
1930’s. In 1922-1926, annual rice export aver- 
aged only 4,400,000 sok (equivalent to 5.119 
U.S. bushels); in 1927-1931, it had risen to 
6,200,000 sok; in 1932-1936, to 9,600,000 sok 
[5, p. IN-28]. This rapid increase between 1922 
and 1936 was made possible not only by in- 
creased production, but also by a steady decline 
in domestic consumption—from an annual aver- 
age of 33,576,000 sok in 1922~1926 to 
33,063,000 sok in 1927-1931, and further down 
to 32,063,000 sok in 1932-1936 [5, p. T1I-28]. 
This decline in domestic grain consumption to 
accommodate the expanding rice export takes on 
added significance when it is related to the 1.5 
percent annual increase in the Korean population 
during the same period. 

This pre-1945 export performance was largely 
a product of the pre-1945 tenancy system, which 
produced an increasing disparity in income dis- 
‘tribution in favor of the landlord class. In 1932, 
an investigation was made in Korea by the Japa- 
nese administration to determine the amount of 
exportable rice surplus. It was found that out of 
17,398,000 sok of total rice output in that year, 
6,486,000 sok went to landlords. This means that 
the average rice income per member of the land- 
lord families was 11.43 sok. Taking 1.5 sok as 
the maximum per capita rice consumption for the 
year, the total quantity that could be consumed 
by the landlord class was only about 850,000 
sok. The remainder, over 5,600,000 sok, was the 
landlords’ surplus,” or their marketable surplus 
[12, p. 8]. This constitutes more than one-third 
of the total rice output for 1932 and about two- 
thirds of the total marketable surplus, This land- 
lords’ surplus undoubtedly served as the means 
by which the pre-1945 Korean agriculture fed 
the non-farm population and annually exported 
over 40 percent of total rice output. Another in- 
teresting aspect of the landlords’ surplus was 
that it rapidly increased throughout the 1920's 


and 1930’s. This rapid gain was attributable to 
three factors: (1) a steadily rising rice yield; 
(2) an increasing concentration of land owner- 
ship (by the late 1930’s, 83,000 landlord fami- 
lies, or 2.7 percent of the total number of farm 
households, owned approximately 60 percent of 
the total arable area) [5, p. T1I-25]; and (3) a 
growing farm population which, by forcing up the 
rents, gradually raised the relative shares of the 
harvests going to the landlord class [5, p. IL-25]. 
Thus, the landlords’ surplus during the pre-1945 
tenancy system was completely insulated from the 
multiplying, hungry domestic population and 
served as a dependable source of export income, 

While exports were rising between 1920 and 
1930, most Koreans were living at a bare subsis- 
tence level. According to a survey made by the 
Government General of Chosen in 1930, a year 
of excellent harvest, 48.3 percent of all farm 
households had consumed all of their grain by 
early spring and were on a “starvation diet” of 
weeds, roots, and bark until the summer crops 
were harvested in June [3]. 

The effect of trade upon income distribution in 
Korea during the pre-1945 tenancy was the oppo- 
site of the effect of trade upon income distribu- 
tion in England after the repeal of the Corn Law. 
With this repeal, a large quantity of food came 
into England from the newly settled colonies. 
This influx of foodstuffs increased the real in- 
come of the non-farm population while decreas- 
ing the real income of landlords. In Korea, on 
the other hand, an increase in exports benefited a 
very small number of landlords and impoverished 
the rest of the population throughout the 1920’s 
and 1930’s. Food that people needed badly was 
traded to Japan for luxuries to satisfy the whims 
of landlords. Of course, the exports also enabled 
Korea to import more capital goods. But such 
importation of capital goods, though important 
for economic growth, could hardly be considered 
acceptable when it so adversely affected the 
health, education, and dignity of most of the Ko- 
rean population. 

Thus, the rather primitive pre-1945 Korean 
tenancy system produced an income distribution 
highly skewed in favor of the landlord class, 
which in turn made possible the increasingly 
larger export of rice to Japan. 

Despite the deplorable situation, the Japanese 
colonial regime did nothing to improve the pre- 
1945 tenancy system. Rather, it increased the 
concentration of land ownership by selling large 
areas of public land to small numbers of care- 
fully chosen landlords. It allowed rent to rise as 
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market forces dictated. These policies were un- 
derstandable when viewed in the perspective of 
the concord of interests between landlords and 
the colonial policy aims to keep Korea both as a 
dependable source of food and as an outlet for 
Japan’s expanding industrial output. The down- 
fall of this pre-1945 tenancy system immediately 
followed liberation of Korea from Japanese rule. 


Post-1945 Land Reform and 
Agricultural Productivity 

Post-1945 “land-to-the-tillers” reforms redis- 
tributed farm lands to actual cultivators whose 
holdings were usually less than 4.9 acres. As a 
result, about 50 percent of the peasants who 
owned no land under the tenancy system were 
made landowners. Other part-tenants also re- 
ceived land formerly owned by landlords. When 
this redistribution of land was completed in 
1952, it was Inevitable that over 80 percent of 
the cultivators had to be content with two acres 
or less of farm land. [10, p. I-63]. 

This change in the distribution of farm land 
also caused a change in income distribution. The 
share of harvest going to the former tenants in- 
creased from about 40 percent in 1930 to about 
70 percent in 1954. Or, conversely, the share that 
the tenant-farmers had to relinquish as rent in 
1930 averaged around 60 percent, whereas in 
1954 the now farm-owners gave up only 30 per- 
cent for both repayment annuity and taxes. This 
difference of 30 percent in their share made a 
vast difference in the actual rice income received 
by the average peasant. For example, an average 
holding of 2.24 acres produced about 43 U.S. 
bushels of rice both in 1930 and in 1954; but the 
actual amount of rice going to the average peas- 
ant-owner increased from about 17 U.S. bushels 
in 1930 to about 30 U.S. bushels in 1954, or about 
70 percent [6, p. III-7; 7, pp. 363-4]. 

The redistribution of land and income tempo- 
rarily freed peasants from the “belt-tightening 
system.” This reform came to a country where 
investments in human resources have long been 
neglected and at a time when peasants were not 
ready. to become totally independent. It greatly 
increased the needs that only government could 
satisfy. Among these needs are: 

(1) Effective measures to limit the size of the 
population, urgently needed if a higher standard 
of living for the peasants is to be achieved and 
maintained. 

(2) Creation of a workable savings institution 
to replace the abolished belt-tightening system. 
Well planned and efficiently administered taxa- 
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tion and fiscal policies geared to peasant invest- 
ment in agriculture may partly counter his pro- 
pensity to high food consumption. Because of the 
need to provide food for an ever-growing non- 
farm population and for export income, this mea- 
sure is extremely urgent. 

(3) A complex of complementary institutions 
to produce and distribute the non-conventional 
inputs. This complex should include an agricul- 
tural research and extension service, an adequate 
farm credit system, and agents and facilities to 
produce and distribute such high-powered inputs 
as chemical fertilizers, improved seeds, and pesti- 
cides. Without such a complex, the peasants, 
however eager they may be, cannot invest in 
these inputs because the kinds of products and 
services coming from the complex are those that 
the peasants cannot provide for themselves. 

(4) Rural governmental bodies to foster col- 
lective action for the construction and mainte- 
nance of dams and levees, the prevention of soil 
erosion, and financing of other investments that 
will give rise to external economies. Multipurpose 
cooperatives for the peasants seem to be the logi- 
cal substitute for the collective action formerly 
dictated by the landlord class. 

The government, however, has failed to meet 
any of these needs; it has done very little to in- 
sure investments in land improvement or to pro- 
mote innovations in crops and methods, special- 
ization of output, or more aggressive entrepre- 
neurship. In fact, the government has shown 
greater concern for the development of secondary 
and tertiary industries than for the development — 
of agriculture. For example, during 1957-1960, 
the government’s capital expenditure account ag- 
gregated over 220 billion Hwan, of which only 
about 4 billion Hwan, or about 1.9 percent, was 
for agriculture [8, pp. 86-107]. The governmen- 
tal banking institutions were open-handed with 
the non-farm sector while they starved the farm 
sector. The government initiated a seed improve- 
ment program in 1959, but how it will distribute 
these new seeds still remains to be seen. In 1957, 
after many long years of discussion, the Korean 
Assembly reluctantly passed both the Agricul- 
tural Extension Act and the Farmers’ Coopera- 
tive Act. The resultant two organizations are still 
in the formative stages and it is difficult to assess 
their future possibilities at this time. The rate of 
increase in population, which has been left un- 
controlled, jumped from 1.5 percent per annum 
during the pre-1945 tenancy system to 2.8 per- 
cent in the post-reform period. In short, the 
post-reform public policy toward agriculture 
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might best be characterized as one of impassive- 
ness and inaction. | 

The post-1945 land reforms in South Korea 
were typical land-to-the-tillers reforms, which 
made all tenants new owners of land and forced 
them to assume all of the responsibilities of own- 
ership with little or no government assistance. As 
was to be expected, their investments in the non- 
conventional inputs declined, partly because of 
their high marginal propensities to consume. This 
outcome is explained by the following line of rea- 
soning. 

With land reform, landlords no longer were in 
control of nonconventional inputs. This meant 
that the peasants were now responsible for set- 
ting aside a portion of their grain income, equiv- 
alent to that formerly withdrawn by landlords. 
Whether the peasants actually would respond to 
these new responsibilities would depend on their 
marginal propensities to consume. If their mar- 
ginal propensities to consume were greater than 
zero, their expenditures for nonconventional in- 
puts would fall below those imposed by land- 
lords. That the marginal propensity to consume 
among these low income people would approach 
1 and that nonconventional inputs would decline 
after income redistribution was not surprising. 
According to government statistics, the peasants’ 
marginal propensity to consume actually ap- 
proached 1 after land reform. [7, pp. 363-364]. 

Despite the Korean War and the other ad- 
verse conditions affecting production, the pre- 
1945 level of output was restored by 1954. Ob- 
servation and intuition suggest to this writer that 
the quick recovery and subsequent performance, 
which slightly surpassed the pre-1945 output 
level, must be attributable to a sharp increase in 
the traditional inputs by peasant proprietors. 
This experience is an eloquent testimony to the 
incentive effect of land ownership as a powerful 
driving force that cannot be ignored in planning 
the economic development of an underdeveloped 


country. Unfortunately, however, the part that 


these traditional inputs can play in increasing 
agricultural productivity is limited. Nonconven- 
tional inputs such as chemical fertilizers, im- 
proved seeds, pesticides, and other advanced 
techniques, are the high-powered inputs that ulti- 
mately decide the outcome of agricultural devel- 
opment. Therefore, when the peasants were left 
on their own, with an increased number of unful- 
filled needs that only the government could sat- 
isfy, it was natural to expect that agricultural 
productivity in the post-reform period would 
stagnate at near the pre-reform level. 


Post-1945 Land Reforms and Exports 
of Foodstuffs 


The revolutionary income redistribution fol- 
lowing the land-to-the-tillers reform had a dra- 
matic effect upon exports of foodstuffs. With the 
belt-tightening system gone, most of the exporta- 
ble landlords’ surplus now went to the hungry 
population. Whether peasants would abstain 
from eating their new share of the landlords’ sur- 
plus and make them available for export or for 
sale to the nonfarm population was to be decided 
by their marginal propensities to consume. 

Presumably, in accordance with Engel’s Law, 
the marginal propensity to consume food de- 
creases with rising income. But, in a land-to-the- 
tillers type of land reform, and its resultant in- 
come redistribution, it makes a great difference 
whether, initially, the marginal propensity to 
consume home-produced products is approaching 
1 or is less than 0.5, and whether, taking the 
economy as a whole, MPC is falling slowly or 
rapidly as income rises. Unless MPC falls very 
rapidly after a sudden rise in real incomes, and 
in the absence of forced sequester by govern- 
ment, the volume of agricultural products avail- 
able for export is certain to decline. 

Careful studies were made by the Japanese 
administration in Korea to determine what hap- 
pened to rice consumption when the incomes of 
peasants rose [3]. These studies revealed that 
the proportion of extra or marginal income spent 
on rice consumption was quite high.* For exam- 
ple, in the major rice producing province of 
Chonnam, as after-rent rice income went from 
5.8 sok to 9.6 sok, the entire increase was con- 
sumed. As the after-rent income rose by 5.2 sok, 
in going from 9.6 sok to 14.8 sok, rice consump- 
tion increased from 9.6 sok to 14.0 sok, or by 4.4 


sok. The MPC between these higher income lev- .. 


els, therefore, was .85. At the highest income lev- 
els (from 14.8 sok to 23.7 sok), the MPC de- 
clined to .48. In Choongnam, Chonbuk, and 


1Tt is extremely difficult to derive an estimate of 
marginal propensity to consume rice that meets the speci- 
fications of economic theory. The best that can be done 
with available data and techniques is to furnish a clue. 
The rice income of a tenant household is defined as total 
rice output minus rental payment in rice. Rice income 
alone is not inclusive enough, in view of the fact that it 
does not include the portion of income originating from 
other sources. But rice farming in South Korea is of great 
importance not only because it constitutes over 60 percent 


of the farm income but also because nearly all of the | 


farmer’s cash income, the medium through which he ac- 
quires non-farm products and services, comes from rice 


farming. 
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Chonnam, the three provinces that produce most 
of the rice in South Korea, the marginal propen- 
sity to consume rice in the lowest income levels 
was .93 or above. For higher income levels in the 
same provinces, the MPC ranged from .7 to .85. 
It declined significantly only for the highest in- 
come levels, 

This high marginal propensity to consume rice 
appears to explain the complete disappearance of 
rice exports from South Korea in the post-1945 
period. Moreover, there was a sharp fall of rice 
supply. in the domestic market, so drastic that 
the non-farm population found it hard to acquire 
food even at the time of harvest. As a result, the 
government was forced to institute an “incentive 
goods program” through which it attempted to 
induce the farmers to deliver rice to a govern- 
ment agency called The Korean Commodity 
Company. The outcome of the program was de- 
scribed as follows: 


In addition to the specified regular price of 
175 won per bag, buyers for the Korean Com- 
modity Company offered coupons which per- 
mitted [the farmers who sold rice] the purchase 
of certain desirable consumer goods at reduced 
prices. To support this experiment the Material 
Control Corporation froze all sales on items set 
aside for this program including certain types of 
cloth and kerosene. This experiment was not 
successful [11]. 


The government lamented that “the commod- 
ity (rice) practically disappeared from the mar- 
ket despite the ‘incentive goods program’ ” and 
“General Notice No. 6 declared rice a critical 
item, ... .” [11]. Thus, an attractive price for 
rice in terms of the incentive goods failed to coax 
Korean farmers to release their rice in exchange 
for manufactures. Thus, a relatively high mar- 
ginal propensity to consume rice combined with a 
relatively high price inelasticity of demand for 
food has made the income redistribution conse- 
quent upon modernization a very forceful factor 
in determining the export pattern of South 
Korea. 

As a result of these developments, South 
Korea, which had been a food surplus area in the 
pre-1945 period, soon began to import food. The 
annual average of net grain imports reached 
3,200,000 sok in the period 1952-1956—more 
than 10 percent of the total output in the same 
period. Grain imports in 1957-1961 totaled 
22,170,000 sok, or about 16.5 percent of all 
domestic production in the same period [9]. 
Furthermore, imports are increasing rapidly 
every year. 


Demand deficiency had nothing to do with the 
sudden disappearance of the exports. South 
Korea, located directly across the Sea of Japan 
from Japan, always had a large market for agri- 
cultural produce. The Japanese are known to 
have a strong preference for the rice and other 
agricultural products of Korea. South Korea has 
been unable to export simply because she has 
had no surplus after the post-1945 land reforms. 
Japan’s inability, to import rice was an important 
factor that prompted it to institute protective 
policies encouraging more production of rice and 
other agricultural produce in Japan to avert food 
crises in the post-1945 period. 


Concluding Remarks 


The author realizes that the demand defi- 
ciency hypothesis involves more than food ex- 
ports. The slow growth in the exports of raw 
materials (fibers, rubber, etc.) has also been ob- 
served in some underdeveloped countries. While 
food exports are more important than raw mate- 
rial exports for some countries, the latter (ex- 
cluding petroleum) loom large in the export 
earnings of other less developed countries. The 
present analysis leaves untouched the problem of 
export lag in raw material exports where domes- 
tic demand is often very small. 

Nevertheless, the Korean experiences clearly 
suggest that projections of export earnings from 
foodstuffs during economic development should 
be handled differently from projections of raw 
material exports. Entirely misleading export pro- 
jections would result if the modernization effects 
on the exports of agricultural produce were not 
taken into account. 

In view of the fact that a sharp decline in the 
export volume of non-tropical foodstuffs has been 
largely responsible for the export lag of primary 
produce in the post-1945 period, it is surprising 
that the proponents of the demand deficiency hy- 
pothesis do recognize the working of Engel’s Law 
in industrialized areas, with its effect of slowing 
down the demand for agricultural produce from 
non-industrial areas, but fail to recognize the 
dramatic increases in demand for food following 
the abolition of the belt-tightening systems in 
many underdeveloped areas. 

This demand deficiency argument leads us to 
believe that the problem of the export lag would 
disappear and the “engine of development” 
would accelerate if the governments of industrial 
countries were to permit the demand for primary 
produce to increase by doing away with the vari- 
ous protective trade policies. Agricultural protec- 
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tionism, which now exists in nearly all industrial 
countries, is often singled out for severe criti- 
cism. The demand deficiency hypothesis may be 
of limited relevance to some products produced 
in land-abundant. countries. But the problem of 
poverty is not very acute in such land-abundant 
‘areas. For an overpopulated area like South 
Korea, where investments in’ human resources 
have long been neglected, this hypothesis is irrel- 
evant. Instead, it contains elements of danger 
that might not.only mislead some underdevel- 
oped nations onto the road of import-substituting 
industrialization—a road leading inevitably to an 
enormous waste of resources that poorer nations 
can ill afford—but would also plunge many parts 
of Asia into the miseries of mass starvation. For 
example, if the United States were to take the 
advice of the proponents of the demand defi- 
ciency hypothesis and do away with her agricul- 
tural protectionism, it would mean a virtual dis- 
appearance of the U.S. agricultural surplus which 
has clothed and fed many millions in Asia. 

The author’s thesis that the stagnation of the 
exports of agricultural produce is the conse- 
quence of modernization effects has two impor- 
tant implications. First, it implies that the export 
prospect of agricultural produce from an under- 
developed country is rather dim. If the food out- 
put were to increase at an annual rate of 2 per- 
cent, this would be barely sufficient to provide 
for the increased farm population and would 
leave the amount of salable agricultural produc- 
tion unaffected. Even if food output were to in- 
crease at an annual rate of 4 percent, the farm- 
ers’ marginal propensity to consume food would 
decline very slowly and farmers’ grain sales 
would not increase fast enough to provide even 


for domestic consumers. This gloomy prospect 
points to the necessity for population control and 
an aggressive agricultural development policy if 
the economy. is to come closer to being self-sus- 
taining. 

A second implication is that the cause of ex- 
port lag in agricultural produce is rooted more 


deeply than the valuation of foreign exchange. 


The fact that an attractive price for rice, even in 
terms of the incentive goods, failed to coax Ko- 
rean peasants to release rice in exchange for 
manufactures certainly makes one doubt the 
widely held view that the problem of export lag 
would soon be resolved if the governments of un- 
derdeveloped nations did away with deficit 
finance, export levies, and overvalued currencies. 
It is difficult to conceive that a change in the 
prices of foodstuffs would make the hungry peas- 
ants in South Korea, or in India, consume less 
food and buy more non-farm products instead.? 

If the time-consuming nature of the problem 
of export lag were well understood, the developed 
as well as underdeveloped nations might become 
more patient in dealing with the problem of defi- 
cits in the balance of payment of pre-industrial 
countries and patiently exert their utmost efforts 
in agricultural development. 


*Dr. Benjamin Cohen, for example, specifically ad- 
vised India to devalue the rupee to regain some of her 
pre-1945 share of world trade in agricultural produce. 
This policy recommendation clearly reveals that the ef- 
fect of income redistribution upon the exports of agri- 
cultural produce is not a part of his argument. If the 
income redistribution effect were recognized, it would 
have been difficult to conclude that a change in prices 
of foodstuffs would make peasants in India consume less 
food and more of the other non-farm products [1, 
pp. 604-620]. 
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The Demand for Lauric Oils in the United Statest 
ALBERT J. NYBERG 


Demand for lauric oil (coconut and palm kernel) is derived from demand for final products, 
principally soap and confectionaries. Under current conditions of relative price and use, 
demand for laurie oil is highly price inelastic at about —0.2; income elasticity is about 0.6. 
Coconut and palm kernel oil used in the United States is all imported under a basic duty of ` 
three cents per pound. Since lauric oils are no longer used in butter substitutes and offer vir- 
tually no competition to domestic vegetable oils or butter and in some uses are complementary, 


no protection objective is served by the duty. 


HE MAJOR lauric oil is coconut oil, which 
comprises approximately 83 percent of 
lauric oil production and 78 percent of the 

exports. Palm kernel oil and babassu oil are of 
minor importance in lauric oil production, con- 
tributing only 14 and 3 percent, respectively. In 
lauric oil trade, palm kernel oil contributes the 
balance of 22 percent, as babassu oil rarely en- 
ters world trade. 

In the United States, approximately 90 per- 
cent of the lauric oil consumed is coconut oil. 
The primary uses of lauric oil are in the manu- 
facture of soap and in fillings and coatings for 
confectioneries. Lauric oilseeds are exclusively of 
tropical origin. Thus, all lauric oils consumed in 
the United States are imported, and comprise 70 
to 75 percent of the United States’ vegetable oil 
imports. 

Most fats and oils have specific uses, but 
within certain (frequently small) ranges of 
prices and quantities they can be interchanged. 
For example, linseed oil is primarily a drying oil 
but it has been used in margarine; and cotton- 
seed oil, while considered an edible oil, has been 
used in soap manufacture. The fact that most 
fats and oils have a multitude of posstble uses 
has led to the erroneous assumption that the oils 
are freely substitutable in all uses.1 In fact, sub- 
stitution occurs primarily between oils within 
certain groups. The grouping in which limited 
substitution occurs consists of four major catego- 
ries: soft edible oils, industrial oils, hard oils 
(animal fats exclusive of butter, marine oils, and 
palm oil), and lauric oils. Substitutability among 
fats and oils depends partly upon relative prices 
and partly upon the physical and chemical at- 
tributes of the various oils [1, pp. 46-49]. 


*T am indebted to W. G. Tomek for criticisms and 
suggestions on various drafts of the manuscript. 

*This assumption has been made in a number of 
studies; see, for example: [2, pp. 152-153], [5, p. 86], 
[6, p. 178], and [7, p. 120]. 


Arpert J. Nysenc is Rockefeller Foundation visiting 
lecturer, University of Ibadan, Nigeria. 





This paper suggests that lauric oils have had 
few substitutes over the price range existing in 
recent years. Price elasticities of demand for 
lauric oils and. cross-price elasticities between 
cottonseed oil and lauric‘oil are estimated. The 
paper further hypothesizes that substitutability 
increases when the full effect of a price change is 
realized, but that substitutability may still re- 
main low. Lastly, this research indicates that 
substitution eer have decreased since 
World War IT. 


Hypotheses 

Several hypotheses relating to the price elas- 
ticity of demand for lauric oil in the United 
States are tested in this report. The initial hy- 
pothesis states that demand is highly price ine- 
lastic in the short run. Second, it is hypothesized 
that price is less inelastic in the long run. The 
last hypothesis states that price elasticities of 
demand have become more inelastic since World 
War II. 

An indication of the limited substitutability 
between lauric and other oils was derived from a 
preliminary analysis in which simple correlation 
coefficients among prices for coconut oil and al- 
ternative oils were computed (Table 1). It is ap- 
parent from the table that palm kernel oil is the 
only, oil price that is closely correlated with coco- 
nut oil price; both are lauric oils. The correlation 
coefficients between various oil prices formed the 
basis of the initial hypothesis. The small correla- 
tion coefficients imply low substitutability be- 
tween lauric and other oils and hence would be 
consistent with a price inelastic demand for 
lauric oils. Comments from members of the oil 
industry, stating that lauric oils are currently 
used in minimal proportions in particular prod- 
ucts, further imply low substitutability. 

In the light of previous studies on long-run de- 
mand, the second hypothesis also seemed justi- 
fied. This is based on the theory that the effects 
of a price change are not fully realized within 
one time period [7]. 
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Table 1. Correlation coefficients between selected U.S. oil prices, 1952-67 





* Palm kernel coefficients are based on only nine observations since prices were not quoted prior to 1959. 


The change in some uses of lauric oils plus the 
stability of other uses form the basis of the final 
hypothesis. Between world wars, lauric oil and 
cottonseed oil appear to have been close substi- 
tutes in margarine production. Since World War 
II, the price of lauric oils has risen relative to 
other oils, and they are no longer used in marga- 
rine. However, despite the price increase, the pro- 
portional use of lauric oil in toilet soap manufac- 
ture has not altered. Apparently, the physical and 
chemical attributes of lauric oils “require” their 
use In certain products even at higher prices. The 
characteristics of lauric oil also make it essen- 
tially irreplaceable in confections since it is more 
chemically stable than other oils and remains a 
solid at room temperatures. These factors sug- 
gested that in the post-World War I period de- 
mand might be more price inelastic. 

The hypotheses relate only to the observed 
price range. It is readily acknowledged that sub- 
stitutability and elasticity may alter as relative 
prices change. 


Model Specification 

With this background information, a demand 
analysis for lauric oil was attempted. There was 
no attempt to construct a model of the entire fats 
and oils economy, but only of the subsector that 
exerted major influence on the lauric oil market. 

The basic economic model upon which the 
analyses are based is that the consumption of 
lauric oil is a function of its price and of the in- 
come of the consumers. Theory suggests that 
the price-quantity relationship be negative and 
the income relationship be positive. The statisti- 
cal techniques used are ordinary and two-stage 
least squares regression. 

The price of coconut oil was used as the lauric 
oil price variable since it is the predominant 
lauric oil consumed. Furthermore, the high corre- 
lation coefficient between palm kernel oil and co- 
conut oil prices indicated parallel price move- 
ments, and inspection of the price data indicated 
the prices were essentially of the same magni- 


tude. The use of price as an independent variable 
in the ordinary least squares model is based on 
the fact that all lauric oil consumed in the 
United States is imported. Therefore, the price 
can be assumed to be determined by the world 
market, and the quantity consumed in an indi- 
vidual country is a function of this price. 

The income variable, while seemingly a logical 
demand shifter, has been questioned in other 
studies because per capita consumption of total 
fats and oils has not increased since World War 
II, a period of substantial increase in income 
|12]. However, the nature of lauric oil uses seems 
to indicate that income would be a demand shif- 
ter. Per capita soap consumption does not in- 
crease as income increases, at current U.S. in- 
come levels [11, pp. 146-147]. However, con- 
sumption of other products containing lauric oil 
surely does increase, as per capita lauric oil con- 
sumption has increased at an average annual rate 
of 2.1 percent since 1953. 

The per capita consumption, or price, of soy- 
bean oil and of cottonseed oil are also introduced 
into the subsystem to further test the substitut- 
ability hypothesis. The soybean variable is in- 
cluded because of the current importance of soy- 
bean oil in the fats and oils economy. Cottonseed 
oil was the dominant oil prior to World War IJ; 
consequently, it is used as a variable for the pre- 
World War II analysis. Despite a higher simple 
correlation coefficient, peanut oil is not used, as 
its consumption has been declining and is rela- 
tively unimportant in the United States fats and 
oils economy. 

The regression equations are expressed in log- 
arithms in which per capita consumption of 
lauric oil is a function of coconut oil price, per 
capita income, and per capita consumption (or 
price) of soybean oil (or cottonseed oil). The 
lauric oil quantity and coconut oil price variables 
in the two-stage least squares demand equation 
are assumed to be endogenous, The demand 
equation presented here was estimated ‘as part of 
a more general system, which included a demand 


equation for Western Europe and an export-im- 
port identity where total world exports of lauric 
oils are assumed to be predetermined [9]. The 
two-stage least squares estimates are based on 
six predetermined variables: per capita incomes 
of both Europe and the United States, per capita 
consumption of soybean oil in both Europe and 
the United States, per capita consumption of 
peanut oil in Europe, and world exports of lauric 
oils. World exports rather than world production 
are used. 

The price and income variables were deflated 
by the wholesale price index and consumer price 
index, respectively. A number of other variables 
were considered but later omitted as they did not 
contribute materially to the analysis. All of the 
other major vegetable and animal oils entering 
world trade were considered but discarded when 
it appeared they were irrelevant to the demand 
for lauric oils. 


TSLS log Q; = — .955 — 19(log Ps) 
(1.1) (.07) 
+ A2(log I) + .12(log Q.) 
(.22) (.13) 
OLS log Qı = — 1.509 — .19(log P.) 
(1.2) (109) 
+ .66(log 7) — .05(log P.) 
(.09) (.05) 
R? = 94 S = ,012 


The major difference between the alternative 
demand functions is the variable representing 
substitutes. For the two-stage least squares esti- 
mate using post-war data, a soybean quantity 
variable is used, but soybean price is used for the 
ordinary least squares estimates. Cottonseed oil 
prices are considered in the analysis comparing 
pre- and post-war years. 

The variable nomenclature used throughout 
the analysis is as follows: 


variables: 


Q = per capita consumption, in kilograms, 
P = price in U.S. cents per kilogram, and 
i = per capita disposable income in dollars; 


subscripts: 


l = lauric oil, 
c = coconut oil, 
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s= soybean oil, and 
cs = cottonseed oil. l 


Results 
Post-war elasticities 


The coefficients estimated for the structural 
equations and their standard errors are.indicated 
below for both two-stage least squares and ordi- 
nary least squares estimates. The standard error 
of estimate, in logarithms, and the multiple coef- 
ficient of determination are presented for the or- 
dinary least squares estimate. Incomes are in con- 
stant dollars and prices are deflated. 

The price elasticity coefficient for the United 
States demand is —0.19 for both methods of esti- 
mation. The estimated income coefficients of .42 
and .66 are also elasticities. The soybean vari- 
able coefficients estimated by both methods are 
not significantly different from zero. © 

The lack of statistical significance for the 
coefficients for variables representing alternative 
oils led to additional model specifications. The 
quantity of lauric oil consumed was expressed 
simply as a function of price and income. The es- 
timates for both two-stage least squares and ordi- 
nary least squares systems are indicated below. 


TSLS log Qı = — 1.357 — .21(log P.) 
(.08) 
+ .60(log J) 
(.13) 


(2.1) 


OLS log Q, = — 1.699 — .20(log P.) 
(.05) 
+ .70(log Z) 
(.08) 
S = 01 


(2.2) 


The price and income coefficients altered 
slightly, but not significantly, under this specifi- 
cation. Both two-stage least squares and ordinary 
least squares gave similar results with the price 
elasticity of demand continuing to exhibit a high 
degree of inelasticity at about —0.20. The income 
elasticities were slightly higher, but not signifi- 
cantly, being 0.60 and 0.70 respectively. 


Long-run estimates | 
To test the hypothesis of a less price inelastic 
demand in the long run, a simple distributed lag 
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model was estimated (see [7]). The function is 
identical with the ordinary least squares function 
above except that the quantity consumed in the 
previous time period was added as an explana- 
tory variable. 


OLS log Q; = — 1.071 — .18(log P.) 


(.05) 
(3.1) + .48(log I) + .29(logu) 
(417) (.19) 
R? = ,94 = O11 


The price elasticity is again essentially identical 
with previous estimates. The income elasticity is 
slightly less than the previous ordinary least 
squares estimates, but not significantly lower. 
The coefficient of the lagged variable, while of 
questionable significance, is 0.29, which results in 
an elasticity of adjustment of 0.71 [7]. A long- 
run price elasticity of —0.25 is implied by these 
estimates. | 

The results must be interpreted cautiously for 
a number of reasons. It is possible a relevant 
variable has been omitted, and distributed lag 
models are particularly sensitive to such omis- 
sions [3, 8]. Incorrect model specification is al- 
ways a problem, although it appears unlikely 
that a relevant variable has been omitted as the 
price elasticity coefficient remains consistently 
stable under various model specifications. The 
sample period is only 15 years, which may be of 
inadequate length to permit the influence of new 
substitutes to be measured. Furthermore, the 
price of lauric oils during this 15-year period was 
high relative to most oils, thus prohibiting the 
extrapolation of the elasticities of prices outside 
the observed range. 


Price elasticity change over time 


To determine the difference or change in price 
elasticity over time, a demand function was esti- 
mated for lauric oil consumption for the period 


1920 to 1941. The specification was identical - 


with the distributed lag model above, except that 
the price of cottonseed oil was added as an ex- 
planatory variable. Cottonseed was the major oil- 
seed used during this period, and cottonseed oil 
and coconut oil were competing oils in margarine 
‘production. Equation 4.1 contains the coefii- 
cients estimated by ordinary least squares for the 
1920-41 period. 


log Qı = — .341 — .43(log P.) 
(13) 
+ .45(log I) + 48(log Pa) 
(4.1) (.18) (.14) 
+ .74(log Qui) 
(.09) 
R? =.90 S$ = 030 


All the coefficients for the 1920-41 demand 
function were of the expected sign and all were 
significantly different from zero. The short-run 
price elasticity of demand was —0.43, and the 
cross-price elasticity with cottonseed oil was 
0.48, indicating a high degree of substitutability 
within the experienced price range. Although the 
short-run price elasticity was inelastic, it was 
considerably less so than in the post-war period. 
The income elasticity coefficient was essentially 
the same as that computed for the post-war pe- 
riod. 

An elasticity of adjustment is an estimated 
0.26, implying the long-run price elasticity was 
—1.65 for the 1920-41 period. The estimated 
length of the adjustment period is about 10 
years. 

To test the hypothesis that the elasticity coef- 
ficients have changed over time, the demand 
function was re-estimated for the 1953-67 period 
with a specification identical with the function 
for 1920-41. The coefficients estimated by this 
specification are indicated in equation 4.2.” 


log QO, = .017 — .18(log P.) + .45(log J) 


(.05) (.18) 
(4.2) -+ .04(log Pa) + .35(log Quai) 
(.09) (.25) 
R? = 94 5 = .012 


An appropriate method to use for testing equal- 
ity between subsets of coefficients is described by 





3A similar function was estimated for both the pre- 
and post-war periods using soybean oil price instead of 
cottonseed oil price. In neither equation was the soybean 
oil price coefficient found to be significantly different 
from zero, nor did its use significantly affect the magni- 
tude of the coeficients of the other variables. 


A 


Chow [4]. To perform this test, the coefficients 
are. estimated using pooled data, except that the 
variables whose coefficients are not to be tested 
for equality are each treated as two separate vari- 
ables, one of which always assumes a value of 
zero for each observation in the pooled data. 
(The observations for 1920-41 would be zero for 
variable Poscess-e7), and the observations for 
1953-67 would be zero for the variable Pes(1920- 
«)-) Unfortunately such a test cannot be used 
when the functions are estimated in logarithmic 
form. Therefore, a less selective test, also de- 
scribed by Chow, was used. The observations of 
the two time periods were pooled and a third de- 
mand function was estimated: 


log OQ, = — .243 — .24(log P.) 
(.07) 
+ .13(log J) + 40(log Pa) 
(.04) (.08) 
+ .87(log Qu) 
(.06) | 
R? = .89 


The null hypothesis is 8o = 81 = Bz, where 8 
represents vectors of estimated coefficients. The 
subscripts are denoted as follows: “0” = pooled 
data; “1” = 1920-41 data; and “2” = 1952-67 
data. The alternate hypothesis is 8, f fz. 

Testing of the hypothesis is based on the sum 
of squares of computed residuals and follows an 
“E” distribution.2? The computed test statistic is 
F= 2.19, and the table “F” value is F (10:5,27) = 
2.07. Hence, using a significance level of ten per- 
cent, the null hypothesis is cautiously rejected, 
and the alternate hypothesis 8, t 82 is accepted. 
The lack of selectivity makes both acceptance 
and rejection of the null hypothesis difficult, It 
is apparent from the estimated coefficients that 
the income elasticity has not changed. Yet the 


(4.3) 


S = .027 


aem eea 


Qs/k 
Q2/(m-+-n— 2k) 
where Qa=Qi—Q. 
Qh is the sum of squared residuals from the regression based 
on the pooled data. Qs is the sum of squared residuals of the 
separate regressions for the two time periods. Q is the 
difference between Qi and Qz. l 
And k=number of variables in the estimated equations, 
m= number of observations in the 1953-67 period, and 
#=number of observations in the 1920-41 period. 


R= 
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difference in magnitude of the price elasticity co- 
efficients suggests that a change has occurred be- 
tween the two time periods. 


Conclusions and Implications 

It appears that the demand for lauric oil in 
the United States under current price conditions 
is highly price inelastic at about —0.2. The in- 
come elasticity is about 0.6, suggesting that per 
capita demand for lauric oils is responsive to in- 
come changes, The price elasticity coefficients ob- 
tained in the various equations illustrate the 
change in price elasticity of demand over time and 
tend to substantiate the stated hypotheses. 

The demand for lauric oil is a derived demand 
based on the demand of consumers for the final 
products. In the past, expanding demand has 
been dependent upon perhaps three factors. Two 
obvious factors are increasing population and in- 
creasing incomes. The third source of growth is 
the new uses which have developed, preventing a 
decline in total use despite replacement in some 
minor uses. An allied factor, which helps main- 
tain the demand, is that lauric oil is currently 
used in minimal proportions in some consumer 
products and cannot be reduced further without 
adversely affecting quality. 

While the current demand for lauric oil seems 
to be price inelastic even in the long run, the 
price of lauric oils is quite high relative to other 
vegetable oils. This may encourage research in 
the development of substitutes, and total replace- 
ment of lauric oils by the new product could 
occur. In this sense, the price inelastic demand in 
the recent period may be misleading. Further, if 
lauric oil prices were comparable with other 
vegetable oil prices, substitution could very well 
occur in both the short run and the long run. 

Duties have been levied in various forms on 
lauric oil imports since 1921.4 Initially, duty was 
imposed to provide protection for Philippine pro- 
duced coconut oil. Additional duties were later 
imposed, increasing the total tax to seven cents 
per pound, to provide protection for the dairy 
and domestic oilseed producers." 

In recent years the basic duty has been re- 
duced to three cents per pound and the excise 
taxes have been eliminated.* However, retention 
of the three cents per pound duty. can hardly be 
justified. The protection objective is certainly in- 





‘U.S. Emergency Act of 1921. 

U.S. Revenue Act of 1934. 

‘U.S. Public Law 89-388 and U.S. Customs Simplifi- 
cation Act of 1962. 
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valid, as lauric oils are no longer used in butter 
substitutes and they offer virtually no competi- 
tion with domestic vegetable oils or butter. In 
other uses, such as soap manufacture and confec- 


tionery, lauric oils do not substitute but comple- 
ment the various other oils. The effect of the 
customs duty seems to be solely one of increasing 
the price to manufacturers and consumers. 
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The Standby Milk Pool—A New Strategic Bargaining Device* 
Huca L. Coox 


The standby milk pool is a voluntary supply-management device. Through it the cooperatives 
in high-priced markets, with little or no surplus, pay cooperatives in distant areas that have 
surpluses, to manufacture these supplies into butter-powder or cheese where they are and 
to ship them in fluid form only when called for. Thus, recipient cooperatives in surplus areas 
share in the high-priced deficit markets. Contributing cooperatives find it economical to: (a) 
pay for reserves, (b) pay for certainty that these reserves will not move unless called for. 
Thus they can bargain for premiums above federal order minimums. 


given to the subject of farmer bargaining 

as a way to enhance farm prices and per- 
haps to gain other benefits. Most economists ap- 
pear to believe that bargaining can have little ef- 
fect on prices unless farmers can and will manage 
supplies in accord with market demand. They 
pomt out that effective programs of this kind 
have almost always required federal orders or 
other government action. The chief purpose of 
this article is to describe a voluntary regional 
supply-management device called the “standby 
pool,” recently put into effect in a 14-state area, 
which is widely gaining attention by farmer 
cooperatives for what they appraise its effect to 
be on farm prices for milk. Its success is causing 
other regional cooperatives to join the standby 
pool or to consider establishing their own, Some 
observers even speculate that the principle may 
be extended to other commodities. Benefits and 
limitations of the pool will be touched upon. The 
cooperative structure, which is basic to the func- 
tioning of the pool, will be explained briefly. 


Rees: a great deal of attention has been 


Importance of Regional Cooperatives 


It is important to note that the basic principle 
of the standby pool could not be voluntarily ap- 
plied on any significant scale without the large 
regional federations of milk bargaining coopera- 
tives that have sprung up during the 1960’s. The 
largest of these, Associated Dairymen, is much 
more than a loose federation of cooperatives and 
therefore hag more cohesiveness in. bargaining. 
Most of the individual cooperative bargaining as- 
sociations within Associated actually have 
merged assets into four organizations that are 
federated into Associated Dairymen. However, 





* The author is indebted to the following for sugges- 
tions: William Alexander, Emerson Babb, Calvin Berry, 
Leo Blakley, Stewart Johnson, Paul Kelley, Robert 
Strain, Stephen Whitted, and John Schmidt. 


Hucs L. Coox is professor of agricultural economics 
at the University of Wisconsin. 


many of the leaders view this federation as a 
stage toward complete merger, and steps have 
been taken that may bring this about. The four 
organizations are Pure Milk Association, Chi- 
cago; Twin City Milk Producers, St. Paul; Milk 
Producers, Inc., Dallas; and Mid-America Dairy- 
men, Inc., Kansas City. The latter two of these 
four have been formed since Associated Dairy- 
men was federated in 1964. One prominent 
official of M.P.I, stated publicly that his organi- 
zation would not have been possible without As- 
sociated Dairymen, because M.P.I. could not 
have fulfilled the promises of its organizers with- 
out the Associated Dairymen federation. 

The growth of some of these large mergers, or 
consolidations, has been described by George 
Tucker [6] and Berle Stanton [7]. Their fed- 
eration into regional blocks has been described in 
various issues of Hoard’s Deiryman, and in 
speeches by Glenn Lake, president of the Na- 
tional Milk Producers Federation and of the 
Great Lakes Milk Marketing Federation, one of 
the new regional federations [6]. Stewart John- 
son also has described the ‘federations and told 
something of their program and its success as of 
mid-1967 [3]. He has recently updated the list 
of mergers and federations (Table 1). Of these, 
those presently relevant to the standby pool are 
Milk Producers, Inc. and Mid-America Dairy- 
men, Inc., as members of Associated Dairymen, 
Inc., which operates the pool; and Dairymen, 
Inc. as a member of Great Lakes Milk Market- 
ing Federation, which contributes to the standby 


pool. 


Basic Principle 
The basic principle of the standby pool is for 
cooperatives, which operate in markets where 
local supplies are about equal to Class I needs, to 
pay plants, which are not regulated by federal 





*For example, three featured articles in the May 10, 
1969, issue, which likewlse described a proposed merger 
of all cooperatives In Associated Dairymen plus some 
others [2]. 
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Table 1. Dairy cooperative mergers and fed- 
erations which assist in marketing 
over one billion pounds of milk an- 
ually, created since January 1, 
1960, United States, 1969 





* February 1969. 
Source: [4, p 1}. 


order and which have surplus Grade A supplies. 


on hand at all times, to make this milk available 
to such markets when and as needed.? The 
standby plants contract to put their supplies at 
the disposal of Associated Dairymen, or a mar- 
keting agency in common, which directs these 
supplies to high Class I utilization markets when 
and where needed.* Supplies not called for Class 
I use are. manufactured into dairy products 
where they are. To the author this is the most 
significant device for effective cooperative bar- 
gaining that has occurred in the dairy industry 
since World War II. It is significant because it 


enables cooperatives to bargain with local dealers 


for premiums above federal order minimum 
prices without the threat of this milk moving in 
from distant sources as soon as the price becomes 
a little more attractive. 


*Federal milk marketing orders follow a classified 
pricing system whereby milk used for bottled products 
with low price elasticity is placed in Class I and the 
surplus Grade A (inspected) milk is manufactured into 
products and placed in lower classes. Manufactured pro- 
ducts have higher price elasticities of demand, and milk 
used in them brings lower prices for this and other rea- 
sons. The returns from all classes are blended; the less 
surplus, the higher the Class I utilization. 

*“The sole motivation of Datrymen, Inc., in contri- 
buting to and contracting with the so-called standby 
pool, was and still is to maintain a reserve supply con- 
tinually available to Dairymen, Inc. for its high Class I 
utilization markets, rather than to have Dairymen Inc. 
develop local supplies that would be needed for Class I 
purposes only occasionally” [1]. 


Origins 

Although the principle has been mentioned for 
decades, it remained for Associated Dairymen, 
the largest and in many respects the most ad- 
vanced of the new regional federations of milk 
bargaining cooperatives, to put it into effect. As- 
sociated Dairymen, incorporated in 1964 with 33 
cooperatives, 34,000 or so farmer members, and 
14.0 billion pounds of milk, put the standby pool 
into effect September 1, 1967. It was done at the 
suggestion of a group of advisors from mid-west- 
ern universities, who made a study of federal or- 
ders in 1965. Since Associated has members in 14 
states, extending from Minnesota-Wisconsin 
(about 2 states wide) southward through Texas, 
and appears to be favored with strong and cre- 
ative leadership, it was able to bring together 
those cooperatives that may need milk with those 
having heavy surplus Grade A supplies into a 
voluntary contractual relationship, without resort 
to governmental assistance. 


Operations 

Eighteen cooperatives (including several large 
regionals) pay 2 cents per hundred weight on 
their (Class I) sales into a staridby pool. From 
this, in 1968, 11 reserve supply plants (6 in Wis- 
consin and 5 in Minnesota) drew an average of 
29 cents per hundredweight (ranging from 20 
cents in the first 5 months to 45 cents in Septem- 
ber) on the milk they pledged to the pool. Those 
plants actually received what they would have 
netted in the nearest federal order market on the 
amount of Grade A milk they committed to the 
standby pool. 

Perhaps an example would more adequately il- 
lustrate how the payment to standby plants is 
determined. A standby reserve plant located in 
Wisconsin near Twin Cities, Minnesota, received: 

$4.84 Blend price in Twin Cities 

— 0.7 Hauling cost to Twin Cities 


$4.77 , 
— .10 Manufacturing efficiency differential 








$4.67 
—4.35 Minnesota-Wisconsin price paid for 
manufacturing milk 





: $ .32 Payment from standby pool 


This the plant receives on the amount of 
Grade A milk it has pledged to the standby pool. 
The manufacturing efficiency differential results 
from cost reductions in processing when a large 
volume of steady supplies goes through the plant. 


That is to say, a plant engineered and staffed to 
handle say 200 million pounds per year of manu- 
facturing milk and surplus Grade A finds that 
its manufacturing costs per unit go up sharply 
when an unpredictable part of its Grade A sup- 
plies is seasonally drawn off for fluid use. When 
these Grade A supplies stay in the plant and are 
manufactured, the total supplies become more 
steady and the per unit costs are reduced 
thereby. The Minnesota-Wisconsin manufactur- 
ing price is what the plant is expected to net 
from sale of products made from the milk. 

The market administrator calculates the total 
pool plus expenses necessary to pay the standby 
reserve plants, as explained above, and appor- 
tions this to the “paying in” plants on basis of 
the volume of Class I milk. 

The selling of standby pool milk is done by 
sales agents, who have developed pre-announced 
and uniform pricing procedures to all buyers. 
Costs of administration and selling are low, less 
than one percent. The pool received 2.6 million 
dollars in the first.17 months of operation and 
paid about 2.5 million to receiving plants. 

A few cooperatives in the trade area have not 
yet agreed to pay into the pool, and a small 
number with surpluses are not yet on a reserve 
supply plant status with the pool. Three of the 
latter have applied for admission as of April, 
1969. Although the ‘“holdouts” cause frictions, 
they are not enough to destroy the usefulness of 
the standby pool device.* 

The following speculations on the benefits of 
the standby pool are to no small extent the 
theoretical opinion of the author and as yet have 
not been researched adequately. This is espe- 
cially true of the appraisal of public benefits. ` 


Benefits to contributing plants 


Benefits to cooperatives that pay. into the pool 


arise from having a reserve supply of milk for 
their market available on call at predetermined 
prices. This increases their bargaining position in 
two ways: (1) They can assure buyers of a full 
supply for Class I use at all times; and (2) they 
have greater control of the markets’ supply. As- 
sociated Dairymen has been able to maintain a su- 


“The author is not trying to say that all problems 
of the dairy industry are forever solved by the standby 
pool. For one thing, conversion to Grade A is expected 
to be rapid and, if so, the amount of milk that may 
seek the reserve standby pool status may increase sharply. 
On that point, some leaders in the Southwestern cooper- 
atives say they will pay into the pool amounts up to 
15 cents per hundredweight, if necessary. 





Class I prices m major midcontinent mar- 
kets, March 1969. (Top figure is minimum 
federal order price, plus superpool pre- 
mium negotiated by cooperatives to get 
the total dealer pay price for milk sold 
in carton or bottle. ) 

Source: [2, p. 573]. 


Figure 1. 


perpool premium of about 50 cents per hundred- 
weight in most markets south of Missouri since 
the standby pool was put into effect. North of 
there, as of March 1969, the premiums ranged 
from 2 cents in Iowa to 26 cents in Missouri 
(Figure 1). Because of the standby pool, the 
contributing plants receive additional advan- 
tages: E 

(1) They can “run a tight ship,” in that they 
can keep supplies in local markets closely bal- 
anced with Class I needs during periods of low 
production and be assured (for example, if they 
have full supply contracts) that they can obtain 
supplemental supplies from standby plants when 
needed, at prices that are both predictable and 
reasonable. The contributors may wish to reduce 
reserves to either a “normal” level or a more de- 
sirable level. Under previous circumstances, the 
cost of being caught by adverse effects on pro- 
duction (e.g., weather) or on disposition (mili- 
tary installation contracts) could be quite high. 
These costs may. be reduced by a standby pool 
insofar as access to milk at reasonable cost is as- 
sured. i 

(2) They probably can get a higher Class I 
price in their respective federal order markets 
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than they could if each local market had to carry 
its own surplus, quite aside from the superpools 
they negotiate. This would result from the pol- 
icy of adjusting Class I prices as producer sup- 
plies became nearer to Class I utilization. 

(3) Price stability in the overall marketing 
system could be increased. Contributing plants 
would benefit from such price stability in that 
the threat of uneconomic movements of milk 
would be reduced. Some indirect evidence on the 
benefits to contributing plants may be obtained 
from a study by Ladd and Hallberg [5], which 
said, “The extent to which two or more dairy 
cooperatives are willing to cooperate with one 
another in adopting mutually beneficial policies 
has, in some cases, a significant effect on their 
bargaining ability, By working together to keep 
prices in close alignment and by jointly agreeing 
not to ship milk into another market in which a 
cooperative is attempting to negotiate a higher 
price by withholding milk, each cooperative may 
be able to negotiate higher prices; thus, the 
members of all cooperatives may benefit.” By 
reference to game theory, the authors rationalize 
why such strategy is not followed by coopera- 
tives more often. 


Benefits to standby plants 


As stated earlier, $2.5 million was received by 
standby reserve plants in milk payments in the 
first 17 months of operation of the standby pool. 
They also received the Minnesota-Wisconsin se- 
ries price plus 60 cents from any Grade A sales 
orders that Associated placed for them; although 
these orders were small, amounting to no more 
than two or three loads per year as a rule. The 
important thing is that these 11 plants were able 
to benefit from federal order Class I premiums 
without having to exert pressure to be brought 
into a federal order marketwide pool where their 
milk was seldom needed. Tucker [9] estimated 
that if the.standby pool volume during May 
1969 had been included in the Chicago regional 
order pool, the blend price would have been re- 
duced between 5 and 6 cents a hundredweight. 
Further, had it been included in the Mineapolis- 
St. Paul order pool, an, estimated blend price re- 
duction of between 12 and 13 cents a hundred- 
weight would have occurred. He reasons that 


the price effect on other mid-continent orders 


would have been much greater because of smaller 
size and greater difference between Class I and 
Class H prices." 


‘Tucker pointed out that the volume of Class I milk 
for participating cooperatives increased to 1.5 billion 


The standby pool would permit increased spe- 
cialization for the plants. Their cost of looking 
for markets in which to sell Class I milk could be 
reduced, and they might thus be enabled to re- 
lease resources from the marketing sector and 
concentrate on the processing cost sector. 


Benefits to dealers 


When dealers have to buy supplemental sup- 
plies from outside the market, they also can be 
assured of supplies at predictable and reasonable 
prices and handling charges from standby pool 
sources. Stability and certainty, in market condi- 
tions would thus be enhanced. The author has 
seen distressed dealers pay exorbitant prices and 
handling charges at times in the past. One year 
he observed a Texas dealer paying about $10.00 
per hundredweight for Wisconsin milk delivered. 
Delivered prices for Wisconsin milk within a dol- 
lar or so of this price have not been uncommon, 
when the effect of federal order features are 
taken into account. Of course, these dealers may 
have to pay higher average Class I prices and 
higher negotiated premiums in local markets 
than would exist without the standby pool. But 
federal order experience has shown that, within 
reason, dealers can “live with” higher Class I 
prices as long as all their competition must pay 
the same. In fact the existence of the standby 
pool contributes to one of the basic principles of 
federal orders, i.e., equal costs to handlers. 


Public benefits 

The public benefits in that necessary surpluses 
can be carried in the low cost producing areas; 
thus, national resources are used more efficiently 
than when high cost markets build up surpluses. 

Transportation costs in the aggregate are de- 
creased, since milk does not move anywhere until 
actually needed and then only in the quantity 
needed. Processing costs in the aggregate are de- 
creased because surplus milk is processed in the 
low cost production areas with a relatively con- 
stant supply of raw milk. The plants are of a 
more efficient size, on an average, than in most of 
the midsection of the country and may become 
more so. Surplus fluid milk in Wisconsin and 
Minnesota usually is processed in the same 
plants that handle manufacturing grade milk, 
thus furnishing a large supply for the manufac- 
turing line. Price support costs could be lower 
because higher prices to dairy farmers likely will 


pounds (about 45 percent of the total volume of pro- 
ducer milk under Federal milk orders) when Great Lakes 
joined Associated Dairymen in sponsoring the pool. 


result from improved efficiency and bargaining 
power. Since supply management practices are a 
part of the program for which the concerned 
cooperatives are aiming, there should be no in- 
crease in total production relative to demand and 
there could be a reduction. Thus the amount the 
government must buy to hold prices at a target 
level could be decreased. Conceivably the govern- 
ment buying prices for manufactured products 
could have a greater proportionate effect on farm 
pay prices. 


In general 


some observers are, of course, skeptical of 
these benefits—doubtful that they are properly 
measured, or that they can long endure, or that 
the program is best for the public compared with 
alternatives. These questions should be raised, 
but uncontrovertible proof of the kind that econ- 
omists would like cannot really be expected. 
True, the superpool (negotiated) premiums are 
there; but many received them before the 
standby pool, some would say. Reference to the 
USDA Fluid Milk and Cream Report will show 
that negotiated premiums are higher on the aver- 
age than before the standby pool was put into ef- 
fect and have been extended to more markets in 
the region. However, only those involved in the 
bargaining strategy know the important advan- 
tages of the standby pool. Perhaps research could 
bring this out, but it would be a ticklish exercise 
in analyzing competitive behavior. It is notewor- 
thy that the newly formed Dairymen Inc. (a 
consolidation of cooperatives in the Kentucky- 
Louisiana-Mississippi-North Carolina-Tennessee- 
Virginia region) voluntarily elected to con- 
tribute to the standby pool and that the Great 
Lakes Milk Marketing Federation began to con- 
tribute on May 1, 1969. The latter, which in- 
cludes Dairymen Inc., is expected to contribute 
$75,000 to $100,000 per month to the standby 
pool. 

Payments to reserve pool plants are a matter 
of record, and their previous difficulties in selling 
Grade A milk are known. One of these plants 
(with 368 Grade A producers) made $8,000 the 
year before the standby pool, compared with 
$100,000 last year, largely because of payments 
received from that pool. But some say that such 
plants might have benefited even more under a 
federal order. 

Some call the standby pool a “bootstrap oper- 
ation” and say that it can not work without sup- 
ply controls, or supply management, as it is fre- 
quently called. Actually reserve plants are said 
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to have some understanding about holding down 
Grade A production among their own members. 
M.P.I., a contributing cooperative and member 
of Associated, has a rigorous Class I base plan 
presently at work. A Class I base plan may be 
designed to furnish price incentives (1) to 
smooth the seasonality of production, or (2) to 
restrict total production to the fluid (Class I) re- 
quirements of the market. The one named above 
is designed for both. Other members of Asso- 
ciated have committees at work on supply-man- 
agement measures. Those affected appear to 
know what can be expected of the standby pool 
and what cannot, from many statements the au- 
thor has heard them make. 

Of course the benefits of the standby pool are 
confounded with effects from the rest of the pro- 
gram of Associated Dairymen, which includes po- 
litical action, among other things. Such political 
action includes financial support for campaign 
expenses of congressmen who are friends of the 
dairymen, as well as lobbying and such proce- 
dures. 

That this action has been effective is indicated 
by the fact that such notables as George Mehren, 
John Schnittker, Secretary Freeman, and former 
President Johnson made public statements that 
unmistakably credited Associated Dairymen with 
improving prices to farmers. Secretary Freeman, 
at the annual meeting of the Maryland-Virginia 
Milk Producers Association in March 1968, said, 
“However, I know that any farm legislation— 
and particularly dairy legislation—requires wide- 
spread and active support of the whole industry, 
both producers and their organizations. I am 
willing to lead the fight for such legislation, but I 
cannot do it alone. I also believe the dairy indus- 
try can be strengthened by developing organiza- 
tions which represent dairy farmers on a broader 
regional basis. In the Middle West, two organiza- 
tions are emerging as effective forces representing 
the economic interest of dairy producers. They 
have made farm bargaining power a reality. One 
is the Great Lakes Milk Producers, and the other 
is Associated Dairymen. Both have been success- 
ful in obtaining premium prices over wide mar- 
ket areas for Class I milk above the minimum 
order prices—and I emphasize the word mini- 
mum.” 

Schnittker’s statement was made in April 1966 
to the Northeastern Dairy Conference on the 
subject of “New Concepts in Bargaining Power.” 
President Johnson’s statement was given at the 
first annual meeting of M.P.I. in San Antonio in 
1968. These did not single out the standby pool. 


ri, 
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But Assistant Secretary George Mehren did sin- 
gle it out for special mention in his talk at Asso- 
ciated’s 1968 annual meeting in Kansas City. In 
the absence of statistical proofs, these seem wor- 
thy of note. 

Many feel that the standby pool should be 
“formalized,” that is to say, that after more 
than one and one-half years of informal opera- 
tion, it should now be placed under a federal 
marketing agreement. The legality of the 
standby pool would not be any more certain 
under a marketing agreement; the testing of its 
legality would merely take a different approach. 
Presently, it is assumed legal under the Capper- 
Volstead Act. With an agreement, it would be as- 
sumed legal under the Agricultural Marketing 
Agreement Act of 1937. Which would be most 
favorably accepted by the courts, if contested, is 
unknown. Such an agreement has been drafted 
and steps are being taken to put it into effect. 
This could be helpful because Associated and 
some members are already involved as defen- 
dants in litigation.’ 

Now, a word about whether the standby ‘pool 


"No attempt is made here to pass judgment on the 
legality of the standby pool. This could involve a 
summary of the long history of cooperative legislation, 
court cases, and such. Some of this is available in a 
paper by Sidney Berde, Attorney at Law, presented at 
an agricultural bargaining conference, University of 
Wisconsin Extension Service, March 1969 (in process). 
The papers by William Boyd, Federal Trade Commission, 
and D. Paul Alagia, general counsel of Dairymen Inc, 
at the 1969 Midwest Milk Marketing Conference, Lex- 
ington, bear on this [1]. Moreover, the principle of the 
standby pool has been used in non-agricultural industries, 
with the action being justified as efficiency; for example, 
the “power pool” used by the electric power industry. 
The legality question could involve such precedents. 


principle could be extended to other commodi- 
ties. When we stall a tough one, we say “that’s a 
good question.” On the face of it, some persons 
speculate that the commodity must be perishable 
in its original form and that there must be secon- — 
dary uses to which the surplus can be diverted. 
These secondary uses do not have to be profit- 
able. Indeed, an item with negative net revenue 
may be profitable if its sale permits larger sales 
of other items that are highly profitable. The de- 
gree of regional specialization may likewise be 
important, they say. Commodities with such 
characteristics include shell eggs and some fresh 
fruits and vegetables. However, specialists with a 
detailed knowledge of particular trades might 
think of others. Furthermore, it could be that the 
three requirements above might not all be neces- 
sary. 

For example, the imagination does not have to 
be strained too far to see a similarity to the 
standby pool principle in the cereal policies of 
the United Kingdom: The United Kingdom 
maintains its minimum import prices by operat- 
ing under an agreement with major exporting 
countries such as Canada and United States. If 
those countries will not ship into Britain for less 
than the United Kingdom minimum import 
prices, in exchange the United Kingdom guaran- 
tees a minimum tonnage to each country that is 
& party to the agreement. Thus, the United 
Kingdom makes it profitable for exporting na- 
tions to keep their wheat at home except for 
what is actually needed. 

In conclusion, be all this as it may, new bar- 
gaining devices seem worth recording, especially 
when farm cooperatives begin widely to view 
them as a success, 
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The Existence of Broiler Cycles: An Application 
of Spectral Analysis* 


Gorpon C. Raussen anp Tuomas F. Cancun 


The broiler industry has experienced rapid growth, instability, and structural change during 
the postwar period. A time-series analysis of important industry variables is presented, Auto- 
spectral methods are employed to investigate hypothesized 30-month cycles, while cross- 
spectral methods are utilized to determine if significant lead-lag relationships exist between 
the various time series. Moreover, these methods, as well as complex demodulation, are used in 
an attempt to determine the effects of vertical integration. The results cast doubt on the 
hypothesis that regular cycles of approximately 30 months characterize the broiler industry 
and suggest that time differences (lead-lag relationships) among various time series are not 
generally significant. The possible effects of vertical integration generally conform to intuitive 


notions. 


been characterized by recurring periods of 

over- and under-production and depressed 
prices [3, 11, and 21]. Amidst this instability 
of supplies and prices, a dramatic growth in 
technology and production has occurred [21] 
under the increasing influence of vertical inte- 
gration [11, 19, and 20]. 

In order to understand such instability and 
to make inferences for reasonable stabilization 
policies, a time-series analysis of the major 
price and quantity data would appear to be 
worthwhile, provided clearly discernible statis- 
tical patterns are revealed. In fact, the lack of 
any discernible patterns would also be useful 
since it would partially negate any previous 
studies in which discernible patterns were 
found. 

To better understand the developments with- 
in the broiler industry, a few authors [3, 21] 
have attempted recently to isolate any cycles 
that might be identifiable from the various 
time-series data. In this paper we apply spectral 
analysis in order to ascertain the existence of 
broiler cycles and to determine whether any 
significant lead-lag relationships exist among 
the time-series data that normally are employed 
to illustrate cycles in broilers. 


T RECENT YEARS the broiler industry has 
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In attempting to satisfy these objectives, we 
hope also to indicate any effects that vertical 
integration may have had on the cyclical and 
seasonal components of two of the longer time 
series and their corresponding lead-lag rela- 
tionships. 

Previous Studies 

Bluestone [3] and Tobin and Arthur [21] 
have applied traditional methods of seasonal 
adjustment and data filtering to estimate 
broiler cycles. More specifically, Bluestone 
[3, p. 13] employed the Bureau of Census 
method for seasonal adjustment and found 
what he called “4 well-defined cycles.” For 
broiler chick placements, a cycle of approxi- 
mately 27 months results; for broiler prices, a 
cycle of approximately 30 months was sug- 
gested. Peaks in broiler chick placements were 
found to lead peaks in broiler prices by about 21 
months at these cycles. 

Tobin and Arthur [21, pp. 51-53] used a 
low-pass filter (simple moving average) of 
length six months for broiler chick prices and 
of length twelve months for hatchery supply 
flocks. The resulting filtered series revealed 
cycles of approximately 30 months for both 
series. A time difference of 12 to 18 months was 
found to exist between the peaks of the two 
series for the 30-month cycle. 

Both of these studies justified their results 
partly on a biological basis; that is to say, a 
cycle of 30 months for broiler chick prices and 
hatchery supply flocks implies a period of 15 
months from trough to peak which is roughly 
two months longer than what one would 
biologically expect.! This difference could very 


1A period of 26 days ia required between shipment of 
primary setting eggs to hatchery and placing of chicks in the 
hatchery supply flock. About 414 days are required (to the 
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well be the result of lags in decision making 
[21, p. 53]. Similar justifications can be found 
for broiler chick placements and broiler prices.? 

Although cyclical patterns inferred from 
biological considerations can be questioned [see 
21, p. 89], still other factors cast doubt on the 
results of these studies. Nerlove [15] and Rosen- 
blatt [17] have shown that traditional seasonal 
adjustment procedures’ “remove far more from 
the series to which they are applied than can 
properly be considered as seasonal” [15, p. 241]. 
In addition, these procedures were found to 
distort the relation between two original series 
(in time) and may introduce nonseasonal move- 
ments in a single series. On the basis of the 
work by E. Philip Howrey [12], a low-pass 
filter such as that employed by Tobin and 
Arthur [21] can lead to a major cycle in the 
filtered series (smoothed series) that is as much 
as two to three times as great as the major 
cycle in the original series [12, p. 235].4 Still 
other criticisms may be offered of both studies, 
such as the subjective evaluation of what con- 
stitutes a peak or a trough (turning point) of a 
given series and thus the lead or lag relationship 
in terms of the peaks and troughs among two 
given series. With these qualifications in mind, 
the results of the Bluestone and the Tobin and 
Arthur studies will be our initial hypotheses 
with respect to length of cycles for each of the 
four series employed in this study and the lead 
or lag relationships among them. 

The literature on vertical integration in the 
broiler industry [11, 19, 20, and 21] suggests 
a number of possible hypothesized effects of 
vertical integration upon the seasonal and cycli- 
cal components of price and quantity series. 
The seasonal component of prices should be 
dampened as a result of vertical integration 
[11, p. 1267]. Similarly, the seasonal component 
of quantities should be reduced as a result of: 


Jast egg laid) from the placement of chicks in hatchery 
supply flocks to delivery of commercial broiler hatching 
eggs to hatcheries. Thus, a total of 440 days, or about 13 
months, are required from shipment of primary setting eggs 


for hatchery supply flocks to delivery of the last commercial 


broiler hatching egg to hatcheries. 

3 See Bluestone [2, p. 15]. 

3 Nerlove considered -only Bureau of Labor Statistics 
seasonal adjustment procedures; Rosenblatt considered 
both Bureau of Labor Statistics and Bureau of the Census 
methods for seasonal adjustment. Bluestone used only the 
latter method, 

t Spectral analysis avoids these problems since it simul- 
taneously determines cycles of all durations; thus, “It does 
not require the elimination of shorter cycles from the series 
before cycles of longer duration can be studied” [1, p. 446]. 
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(1) “a smoother flow of information from con- 
sumers to producers” [19, p. 1818]; (2) “a 
fairly uniform flow for raw materials to process- 
ing plants” [19, p. 1819]; (3) an attempt by 
vertical integrators to stabilize their employ- 
ment of labor [20, p. 1492]; and (4) “the demand 
of modern retailers for larger and steady vol- 
umes of uniform and high quality products. . .” 
[19, p. 1819]. 

Tobin and Arthur [21] also suggest some of 
the same reasons for an expected dampening of 
cyclical components of price and quantity series 
resulting from vertical integration. The mergers 
and consolidations that accompany vertical 
integration should dampen cyclical components 
because of: (1) additional sources of funds (from 
internal sources and a larger number of ‘“‘will- 
ing” lending agencies), which aid in curbing 
excessive cutbacks [21, p. 127]; and (2) a higher 
likelihood of smoother adjustments in a verti- 
cally integrated industry than in one that is 
atomistic [21, p. 89]. In addition, one is left 
with the inference from the studies of Seaver 
[20, p. 1491] and Seagraves and Bishop [19, p. 
1817] that, once the integrator eliminates the 
smaller firms in the industry in his quest for 
market control, the cyclical components of the 
economic time series of the industry will be 
diminished. 

The existing literature clearly has provided 
us with the hypothesis that vertical integration 
has dampened the seasonal and cyclical com- 
ponents of the economic time series for the 
industry. 

Before describing the procedures employed 
in this study and the empirical results, an expo- 
sition of autospectral and cross-spectral analy- 
sis should prove useful in interpreting our 
results. 


Autospectral Analysis 


The spectral approach extends the traditional 
decomposition of a time series into trend, cycle, 
seasonal, and erratic movement, and bases it 
on a rigorous foundation’ by decomposing a 
stationary time series* Into many uncorrelated 


ë There are a number of excellent works on the statistical 
theory and estimation procedures underlying spectral 
analysis. For the general reader, the study by C. W. J. 
Granger and M. Hatanaka [9] provides a good introduc- 
tion. For comprehensive and detailed discussions, the reader 
is referred to G. S. Fishman [6], N. S. Bendat and A. G. 
Piersol [2], and G. M. Jenkins and D. G. Watts [13]. 

¢ A stationary time series is defined here to be of the 
“second order” [9, p. 26], i.e., the first and second moments 
of the process are not functigns of time. 
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components, each associated with a period or 
frequency. Frequency (V—}) indicates the num- 
ber of cycles per time unit, and the period (N) 
describes the length of time required for one 
complete cycle. For example, a frequency 
centered at 0.10 cycles per month has a 10- 
month period. 

The spectral decomposition of a single time 
series yields the spectral density function or 
autospectrum over the frequency interval (0, x) 
and measures the relative importance of each 
of the frequency bands’ in terms of its contribu- 
tion to the overall variance of the time series. 
This function can be termed the “variance 
spectrum” since spectral analysis is, in essence, 
an analysis of the variance of a time series in 
terms of frequency [22]. 

The power-density function is based on the 
autocovariance of a stationary record of n 
values for the time series (X;, t=1, 2, ---, 2), 
L.e., 


(1) 1 miit) i _ 
Cali = 1) =— DY (X: -XXmu — X) 
MO iml 
fori = 1,2,---,m+1 
` where m is the number of lags? and 
Ji n 
X = Å— 5 At 
% iml 


Before we transfer from a time domain to'a 
frequency domain representation of a time 
series, a weighting function is specified and 


applied to the autocovariance function.’ The 


1 The spectral concept can be difficult to grasp for econ- 
omists not used to thinking in terms of frequency; however, 
an analogy to a radio receiver may be helpful. Assume a 
radio that does not emit words but only sound or power at 
the various frequencies. As we turn the dial through all the 
possible positions, a constant background noise is emitted 
where no stations are broadcasting, while the power or 
sound increases sharply as we center on each of the broad- 
casting stations. Thus, we have a power spectrum of sorts 
for the various frequencies on our radio. In practice, the 
sound is spread around the broadcasting frequency rather 
than at a single point. Thus, we must talk in terms of fre- 
quency bands rather than frequency points. Likewise, in 
the case of an economic time series, we can only estimate 
the average power in a range of frequencies contained in a 
band centered on the particular frequency under considera- 
tion. 

* The equational statements presented in this and the 
following sections are simply the computing formulas that 
provide the basis for the computer program used in this 
study, which is a modified version of the spectral programs 
written by: Herman F. Karreman [14]. 

! There are severa] ways to apply the weighting function, 
all of which are mathematically identical (4, Ch. 6, pp. 19- 
20]. For example, the autocovariance estimate may be 
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Parzen “lag window” [16}® is employed in the 


estimation procedures used in this paper. The 
weights depend on m and are of the form: 


fT 


m 
(2) W(i—1)= 


[Sy 


m 
for at <ism+l1 











Weighting (1) by (2) gives the necessary trans- 
formed function, i.e., the weighted autoco- 
variance 
(3) Cali — 1) = [WG — 1) [Co —1)]. 
Most applications of the spectral approach in 
economics have used the Parzen weights, since 
they (a) allow for a smaller leakage between 
frequency bands than the Tukey-Hanning 
weights, (b) do not give negative estimates of 
the spectrum, and (c) allow for a larger number 
of degrees of freedom with a given n and m.” 
The Parzen window, however, has a larger band 
width than the Tukey-Hanning window. An 
extensive discussion of the various weighting 
functions can be found in Jenkins and Watts 
[13, Ch. 7]. 

A Fourier cosine transformation of the weight- 
ed autocovariance function (3) is made: 


ÊG — 1) =~ Siu! 1) 
2 jol 


(j — 1)(i — 1)r 
os ————— 


m 


(4) 


weighted and the product Fourier transformed. In this case, 
the weighting function is called the “lag window.” A second 
method is to Fourier transform the autocovariance func- 
tion to obtain an estimate of the raw spectrum (sometimes 
called the periodogram), which is then smoothed by a 
“spectral window.” In a third approach, the original data 
are premultiplied by a function called the “data window.” 
The first two are the commonly used approaches. 

#8 To measure the average power centered on a particular 
frequency, a window or weighting function is required to 
approximate an ideal function that (a) gives equal weight 
to power at all frequencies centered around the frequency in 
question and (b) gives a zero weight to other frequencies 
outside the band. The Parzen and Tukey-Hanning weights 
have been the most commonly used weighting functions in 
the estimation of economic spectra. 

11 The formulas for equivalent degrees of freedom are: 
3.71n/m with the Parzen window and 1.67n/m with the 
Tukey-Hanning window. 


the same intensity. On the other hand, if the 
spectrum has a sharp peak at a particular fre- 
quency band (as in Figure 2) this suggests that 
this frequency or group of frequencies domi- . 
nates the time series. This would be the case 
for a sine wave with a four-time unit period. 
Neither of these spectral shapes characterizes 
the majority of economic time series. Many 
economic spectra exhibit a “typical spectral 
shape” [7], being high in the low frequencies and 
falling as frequency is increased, as well as 
exhibiting several relative peaks. 


Cross-Spectral Analysis 


The decomposition approach becomes par- 
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Figure 1. Spectrum for white noise 
fori, 7} = 1,2,- m+ 1. 


where 
8 f> forj =1; j=m+i1 


2, for j =2,3,°-+,m 


yielding estimates of the spectrum for the time 
series (X+) for m-+ 1 frequency components over 
the interval (0, x). If a frequency component is 
important, the spectrum will exhibit a relative 
peak at that point. In this manner, the spectral 
density function provides greater ease of anal- 
ysis and conceptually simplifies the identifica- 
tion of time-varying behavior. In addition, it 
has simpler sampling properties than the time- 
domain approaches [6, p. 1]. 

The weighting function (2) enables us to ob- 
tain statistically consistent results since time 
series are not generally periodic. Rather than 
estimate the power associated with a precise 
frequency, we estimate the average power in a 
frequency band centered around the frequency 
in question. Spectral analysis is, thus, sta- 
tistically equivalent to averaging over the 
periodogram. It would be desirable to minimize 
the width of any estimate of the average power 
of the frequency band but, as Parzen points out 
[16, p. 180], the variance of any estimate of the 
average power increases as the width of the 
band is reduced, no matter how many observa- 
tions are considered. 

Two simple examples of power density func- 
tions should be noted. Figure 1 illustrates the 
power density plotted against frequency for a 
random process. Since the process is random, 
the spectrum indicates a constant amount of 
power over the entire frequency range. A ran- 
dom process is termed white noise by analogy 
with the optical spectrum of white light where 
all optical frequencies are present with about 


ticularly interesting when the objective is to 
analyze the relationship between two economic 
time series. Cross-spectral methods indicate 
the degree of linear association, timing rela- 
tionship, and amplitude of the output series 
with respect to the input series. The cross- 
spectral density function is based on the cross- 
covariance functions for a pair of stationary 
time series. 


1 n— (4—1) _ 
Cali =- 1)=— DI (X%:-%) 
(5) % = tn 
‘(Yew — Y) 
1 n— (i-1) 
(6) iaj 
(Xu =e x) 
for#=1,2,-:+,m+4+1, 
where 
1 2 = 1 2 
X=—90 xX, and Y = — $ FY. 
n il N tml 
FP 
0 050 


Frequency 
Figure 2. Spectrum for a sine wave 
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The cross-spectral density function is a complex 
number consisting of the cospectrum, or real 
part, and the quadrature spectrum, or the 
i imaginary part." The real and imaginary parts 
are estimated by applying a Fourier transform 
to the Parzen weighted cross-covariances 
[Ca (0—1), Cys’(G—1)]. That is, 


(7) a 
eee { X [Cal — 1) + CG- 1)] 
F \ jmi , 7 
Ganga Da 
OOo 
m 


(8) 1 mtl 
PESI -~{2! SoS i] 
ma;  G-n)G- oa 
ey FT DG — De 
m 
for 4,7 = 1,2,- m+1. 


Since the cross-spectral density function is a 
complex number, the general practice has been 
to characterize this function by three statistics 
which themselves are real numbers. These are 
coherence, gain, and phase angle. 

An estimate of the coherence is similar in con- 
cept and interpretation to R? in standard re- 
gression analysis and is measured by the squared 
covariance of two series divided by the product 
of their variances. Covariance is provided by 
the amplitude of the cross-spectral density 
function, which can be thought of as the sum of 
covariances in phase and in quadrature. Thus, 
coherence may be computed by 


c(i — 1) + g(t — 1) 
[Rei — 1)][Py(§ — 1)] ~ 
fori =1,2,---,m+1. 


(9) CG -— 1) = 


This measure of the squared amplitude divided 
by the product of the estimated autospectral 
density functions at a given frequency com- 
ponent indicates the proportion of one series 
“explained” by the same component of another 
series. Like R?, coherence is bounded by zero 
and one. 

Gain is essentially a regression coefficient of 
process (Y;) on the process (X;) at a given 
frequency component and indicates the scalar 


8 The co-spectrum can be thought of as the average 
product of the two series within a narrow frequency interval 
divided by the frequency interval. The quadrature spec- 
trum is the same except that either the input or output 
series is shifted to produce a 90-degree phase shift at the 
given frequency. 


by which the amplitude of the input series must 
be multiplied to produce the values in the out- 
put series. The estimating equation for the gain 
statistic is 
[or — 1) + eG- 1) }” 
Ê ex(4 = 1) 
fors = 1,2,- m+ 1. 


Phase is the angular shift on the time axis of 
the output series relative to the input series at 
a given frequency. The phase is measured in 
radians and estimated by 


(10) GG- 1) = 





q(é — 1) 
cli — 5 


fori = 1,2,-- 


(11) y¢@-—1)= tan | 


-,m+ 1. 


Phase angle can be converted into a calendar 
time unit by computing r(¢) 


(12) r@@ — 1) = (i — 1)/2afy — 1) 


where 


f(j—1) is the frequency in terms of cycles per 
time and j=1, 2,--+-, m--1. 


As a matter of interpretation, when r(#—1) is 
positive, the input series leads the output 
series; otherwise, the output series leads.” Of 
course, in the absence of a formal underlying 
model, no causation is implied. 


Practical Considerations 


The spectral approach has been applied 
most frequently in fields where large numbers 
of observations are available. However, the 
limited availability of long-time series in 
economics often raises an obstacle in the appli- 
cation of spectral analysis. There is no agreed 
minimum number of observations beyond which 
the tool becomes inappropriate. Granger and 
Hatanaka [9, p. 61] suggest #>100; however, 
meaningful results have been based on fewer 
observations [8, 12, and 10]. It should be kept 
in mind that spectral methods are applicable 
to cases where n<100 since it is the ratio n/m, 
not alone, that determines the degrees of 
freedom. 

A second related consideration involves the 
choice of the number of estimated components. 

18 The paper by Thomas Sargent [18] provides a good 
example of the interpretations of the spectral density 
function and the three cross-spectral statistics. 
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The choice of m is inversely related to the band 
width of the “lag window” and the degrees of 
freedom; thus, this choice involves a compro- 
mise between the resolution and accuracy of 
the spectral estimates. There is no accepted 
rule, but a general guide is not to allow m to 
exceed one-third of n. 

The nonstationarity. of most economic time 
series presents a third consideration for the 
application: of spectral analysis, since the model 
is based on a stationary process. Thus, some 
modification of the data is necessary to remove 
trend before the spectral estimates can be 
derived. 

Still another problem in the practical use of 
spectral analysis is related to what is normally 
termed aliasing. In general, we cannot observe 
` frequencies greater than 0.50 cycles per time 
interval or periods less than twice the interval 
of observation. This limiting value is known as 
the Nyquist frequency. For the data in this 


paper the Nyquist frequency is 0.50 cycles per. 


month, which corresponds to a two-month 
period. While frequencies higher than the 
Nyquist cannot be discerned, such components 
will influence the estimated spectrum. To re- 
duce the importance of aliasing, Bendat and 
Piersol [2, p. 280] suggest limiting the analysis 
to frequencies less than one and one-half to 
two times the Nyquist. 


Data and Procedures 
The series analyzed in this study were: 


/  Gorpon C. Rausszr AND THomas F, CARGILL 


All data are domestic United States.“ The 
rapid technology that has occurred in the in- 
dustry introduces trend factors [21, Ch. 2, p. 
130] that violate the assumption of stationarity. 
Thus, results reported here are based on data 
converted to percentage rates of change in 
order to eliminate the trend. We also employed 
first differences and logarithmic regression to 
remove trend and found the empirical results 
generally invariant to the methods employed.” 

Spectral density functions were derived for 
each of the four series listed above. In addition, 
spectral density functions were derived for 
subperiods of Series I and II in the hope of 
obtaining discernible effects of vertical inte- 
gration. The four resulting series are: | 

Series I-a Jan. 1952—Dec. 1959 
‘Series I-b Jan. 1960—Oct. 1968 
Series I-a Jan. 1952—Dec. 1959 
Series IJ-b Jan. 1960—Oct. 1968 

Coherence, phase, and gain statistics are 
derived for the sets of data (I, ID, (I-a, T-a), 
(I-b, T-b), (ITI, IV), and (II, IV). 

In an attempt to determine the effects of 
vertical integration on seasonal components of 
Series I and H, complex demodulation was 
employed to derive the seasonals.'® Complex 
demodulates are defined as 


(13) xy = F(X et!) 


where X; is the original observation at time ż, 
and wy is the angular frequency under investiga- 


a | Time period Source 

Series I: Broiler prices (U.S. mid-month average received by Jan. 1952- [23,24] 
farmers live) Oct. 1968 

Series Il: Broiler chick placements Jan. 1952- [26] 

Oct. 1968 

Series ITI: Prices paid to commercial hatchery for broiler type chicks Aug. 1959- [23, 24] 
: Oct. -1968 

Series IV: Cumulation relevant to the size of hatchery supply Aug. 195%- [23, 25] 

- flocks Oct. 1968 


4 This series covers 11 states in 1952, 14 states in 1953 
to 1954, and 22 states from January 1955 to October 1968. 
The empirical results were not altered as a result of drop- 
ping 1952 through 1954 data; hence, they are included in 
the analysis. 

. 8:This series is not a precise-measure of hatchery supply 
flocks, since it is the sum of pullet chicks placed domesti- 
cally for broiler hatchery supply flocks 7~14 months pre- 
viously. Thus, the measure does not allow for decisions that 
eee eee alee 
flocks, 


tion. The real and imaginary parts of xj; are 
calculated from 


» A discussion of the possible limitations of data em- 
ployed may be found in Bluestone [3, pp. 15-16] and Tobin 
and Arthur (21, pp. 43-53]. - 

. -B The approaches employed here to eliminate the trend 
in economic time series have experienced wide application 
in spectral analysis of economic data [1, 10, 12, and 18]. 

18 See and Hatanaka [9, Ch. 10] and Thomas J. 

Sargent [18, pp. 168-170] for treatment of thia technique.. 
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(14) Sy = F(X; cos wjt) 
and 
(15) Si” = F(X; sin w,t) 19 


Thedata arethenremodulatedby constructing 
an estimated time series of the w; frequency 
component which follows from 


(16), 


Since our interest is in the derivation of the 
seasonals, our procedure is to demodulate at the 
12-month cycle and its first three harmonics 
which we will denote as J. Thus, our seasonal 
estimates are given by 


(17) 


Tj = 2S; COS wyt + 2S 52" sin wh. 


S; = » ryt. 
JEJ 


The resulting seasonals were subtracted from 
the original Series I and II, thus providing 
seasonal adjusted Series I’ and IT’. Autospectral 
and cross-spectral analysis was then applied to 
Series I’ and If’ to determine if any differences 
resulted from the adjustment procedure. 


Empirical Results 


To test for the significance of the 30-month 
cycle for the broiler price series as well as for 
all other time series in this study, two criteria 
are employed. The first is visual examination 
and intuition as to what is an important peak 
in the spectral density function. This approach 
essentially utilizes the estimated spectrum as a 
descriptive statistic and is a common technique 
of researchers using the spectral approach [10, 
12, and 18]. A second criterion, which allows 
for a more precise formulation of the hy- 
pothesized cycles, is based on the null hy- 
pothesis that the underlying process is random 
(12, pp, 238-239]. The resulting test of signifi- 
cance for a relative peak follows from a speci- 
fied confidence interval (at, say, the 95 percent 
level) for normally distributed independent 
random variables,*® i.e., 


of (w;) 
F (ws) 


19 F, the low pass filter employed in this study, was a 36- 
month moving average which results from iterating twice 
on the terms within parenthesis of relationships (14) and 
(15). That is, two moving averages of length 18 months 
were utilized. a 

9 This is the Gaussian assumption and should be re- 
garded only as an approximation, i.e, of (to3)/F(w;) is only 
approximately distributed as x*(v). The results of this 
criterion are not precise and should be interpreted cau- 
tiously. j 
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Table 1. Test of long-cycle hypothesis 





where x?(9) are the standard chi-square values, 
v=3.7in/m is the equivalent degrees of free- 
dom, and F(w;) is the theoretical value of the 
spectrum for a normally distributed independ- 
ent random series.™ Both criteria are utilized 
in the results to follow, i.e., a relative peak out- 
side the 95 percent confidence interval is said 
to be significantly different from white noise 
at the 5 percent level of significance. 

Figures 3 through 6 show that all series reveal 
relative peaks at the seasonal frequency and 
several of its harmonics. Information regarding 
the test of the long-cycle hypothesis is presented 
in Table 1. The price series (3) reveals a 30- 
month cycle (see arrow in Figure 3) which is 
insignificant at the 95 percent level. The broiler 
chick placement series (IT) fails to reveal a 
relative peak for any period longer than 15 
months (Figure 4). Inspection of the spectral 
density for the chick price series (III) shows a 
relative peak (see arrow in Figure 5) at the 32- 
month period.* In Table 1, this peak is found 
to be significant at the 95 percent level. The 
hatchery supply flock series fails to reveal a 
relative peak (Figure 6);4 hence, on the basis 


tt See Borgman [4, Ch. 6, pp. 22-24] for a discussion of 
the development of confidence intervals for the spectral 
estimates. See Howrey [12, pp. 238-239] for a similar appli- 
cation jn testing the statistical significance of a relative 
peak. 


32 A cycle of roughly 32 months is specified here since 
the number of lags employed in the analysis was 32, which 
does not allow the derivation of the spectrum at the band 
of frequencies corresponding to the 30-month cycle. How- 
ever, this represents no problem since the absence (exis- 
tence) of a relative peak at the 32-month cycle implies the 
absence (existence) of a relative peak at the 30-month cycle. 

2 The strong seasonal peaks in Series I, IL, and IV can 
present problems because leakage through the spectral 
window from the frequencies with high power to those with 
low power may distort the spectrum [9, pp. 132-124]. Un- 
fortunately, no generally accepted method exists for dealing 
effectively with this problem [9, pp. 219-236]. In any event, 
similar spectral results were found for seasonally adjusted 
data of Series I and I. The adjustment procedure elim- 
inated peaks in the power spectrum at the seasonal com- 
ponent and several of its harmonics without substantially 
altering the power spectrum over the remaining compo- 
nents, 
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Figure 8, Series I 


10° 

10° 

10° 

0/0 8/125 4/125 2.76/.875 2/.50 
Period/ Frequency 


Figure 4. Series JI 


of the available evidence, a 30-month cycle for 
Series IV must be rejected.™ Clearly, the spec- 
tral results do not generally support the hy- 
pothesis that well-defined cycles of roughly 30 
months characterize the broiler industry. Only 
two of four series one of which is not statisti- 
cally significant, indicate the presence of a 
long cycle. 


Cross-Spectral results 


Table 2 reports the cross-spectral results be- 
tween the three pairs of Series I-II (broiler 
prices, broiler chick placements), I-IV 
(broiler chick prices, hatchery supply flocks,) 





H The qualification of available evidence is deemed neces- 
sary since Series IV is not a precise measure of hatchery 
supply flocks. As mentioned earlier, it is merely a sum of 
previous pullet chicks placed in hatchery supply flocks. 
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Figure 5. Series HI 
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Figure 6. Series IV 


and IV-II (hatchery supply flocks, broiler 
chicks placements) at periods of oscillation 
greater than 15 months in duration. Before we 
can examine the estimates of phase and gain, 
attention must be directed to the coherence 
values, since coherence is an inverse index of 
the variance of both phase and gain statistics.% 
The results suggest that there is very little 
association between each of the three series 
sets, and only at two of the frequency compon- 
ents (64- and 32-month periods) between III 
and IV and at one of the frequency components 
(16-month period) between IV and II is there 
a meaningful degree of association. The remain- 
ing low coherence values indicate that little 
information can be obtained from the phase and 
gain estimates. 


% See Sargent [18, p. 167]: 
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Table 2, Cross-spectral results for periods 
longer than 15 months 


Series I, II (m=60) 








Series IIL, IV (m=*32) 
z172 || ee 72 64 


64.10 

31.95 — 74 — ,45 73 99 
21.32 —1.33 — .39 37 57 
16.00 —1.34 .36 


Series IV, IT (m=32) 


However, each of the three series sets gener- 
ally has a higher coherence at the fundamental 
seasonal frequency of 12 months than in the 
‘ lower frequency range (Table 3). In fact, the 
highest coherence values for the data sets are 
found near the 12-month cycle and several of 
its harmonics. Throughout the remainder of 
the estimated frequency components, coherence 
is generally very low and often not signifi- 
cantly different from zero. At the 12-month 
cycle, I leads II by only 0.18 months and place- 
ments have a larger amplitude relative to 
prices (revealed by the gain estimate). The 
other two sets show longer lead relationships: 


Ill leads IV by 3.04 months; IV leads IT by 1.34 . 


. months. 


Effects of vertical integration 


In an attempt to discern the effects of vertical 
integration, only Series I and II were utilized. 
Series ITI and IV did not contain a sufficient 
number of observations to develop subperiods 
to which spectral and cross-spectral analysis 
could be applied. 

The subperiods selected for analysis are 
based on the assumption that vertical integra- 
tion was more prevalent in the 1960’s than in 
the 1950’s.% Thus, Series I-a (1952-1959) and 


= Tobin and Arthur [21, pp. 101-102] state “that owner- 
ship—or at least the control over decisions—~was rapidly 
being concentrated in fewer hands, especially beginning in 
1959 and accelerating rapidly in 1961-1962.” They also 


Table 3. Cross-spectral results at the seasonal 





J-b (1960-1968) were selected as subperiods 
for Series I and comparable periods (II-a, IT-b) 
were selected for Series IT. 

Table 4 indicates the lack of a relative peak 
for periods longer than 15 months for each of 
four series. For subperiods of Series II, this 
result could have been inferred directly from 
Table 1. However, for Series I (relative peak 
at 30 months), the smaller number of observa- 
tions and the resulting reduced resolution of the 
spectrum apparently account for a lack of a 
relative peak in each of the subperiods. Fur- 
ther implications may be drawn from Figures 7 
through 10. Power spectra for Series I-a (Figure 
7) relative to Series I-b (Figure 8) for periods 
longer than 15 months demonstrate slightly 
more power in the former. However, the differ- 
ence is clearly not large but indicates, if any- 
thing, a slight reduction in the long-run varia- 
tion of broiler prices as a result of vertical 
integration. Similarly, the power at the seasonal 
frequency and several of its harmonics seems to 
have been diminished, but, again, the difference 
is not large. Equivalent results are found for 
Series Il-a (Figure 9) and IJ-b (Figure 10). 

To indicate more precisely the effects of 
vertical integration on seasonal variation, the 
results of complex demodulation are shown in 
Figure 11. There is clearly a decrease in the 
seasonal variation of the broiler price Series (I) 
over the 11-year period from 1955 to 1965. A 
dampening of broiler chick placement Series 


Table 4. Long-cycle effects of vertical inte- 
gration 






longer than 
15 months 


indicate that 90 companies accounted for 75 percent of 
industry volume in 1962, while about 500 companies ac- 
counted for 75 percent of industry volume in 1955. 
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Figure 8. Series Ib 


(TI) is evident over the last four years; how- 
ever, for the entire period, no discernible 
dampening is apparent. Note that the seasonal 
patterns for both series appear to be similar, 
suggesting that broiler prices and placements 
are directly related at the seasonal components. 
Moreover, the two series appear close in phase 
over the entire period with slightly more associ- 
ation and prices leading placements in the 
latter few years. Thus, it seems reasonable 
to suggest that vertical integration has been a 
contributing factor to the reduction of seasonal 
variation in both prices and quantities (place- 
ments), with more emphasis on the former. 
Tables 5 and 6 indicate the impact of vertical 
integration as measured by the cross-spectral 
estimates for the two subperiods of Series I and 
_ Ti. Several implications are suggested for fre- 
quency components longer than 15 months. 
First, coherence increases slightly in the recent 





Figure 10. Series IIb 


period, implying that vertical integration has 
increased the degree of association between 
prices and placements. However, the degree of 
association between the two series is generally 


Lead-lag effects of vertical integra- 
tion at periods longer than 15 
months 


Table 5. 


Series I-a, Il-a (mm =32) 





Gain 
62 
77 
97 
1.42 
Series I-b, Il-b (m=:32) 
—8.00 | —.79 37 95 
—1.91 | —.38 38 92 
1.18 35 49 1.18 
1.45 37 71 1.64 
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low in both periods. Second, the time differ- 
ence, as measured by Tau, has been reduced in 


Table 6. Lead-lag effects of vertical integra- 
tion at the season component 





1960 1961 - 1962 1963 1964 1965) 


the recent period. Third, the value of gain has 
increased from the earlier period. Vertical inte- 
gration appears to have been associated with a 
larger amplitude in placements relative to 
prices. These inferences with respect to gain 
and phase changes from one subperiod to the 
other must be qualified, since the change in 
coherence is not generally significant. 

Turning our attention to the dominant 
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seasonal frequency (Table 6), some of these 
effects of integration are repeated. There is an 
increase in the value of coherence and gain in 
the recent period, again implying that vertical 
integration has been associated with a greater 
relationship between prices and placements and 
more variation in the latter relative to the 
former. Note that the timing relationships in 
Table 6 for the two subperiods deviate from 
each other. For example, the frequency com- 
ponent close to the seasonal frequency reveals 
an increased time difference between prices 
and placements, with prices leading placements 
by over a month in the recent period. These 
results at the seasonal component tend to con- 
firm the general closeness and change of phase, 
as well as the relative amplitude of prices and 
placements suggested by the seasonal patterns 
obtained by remodulation (Figure 11). 


Conclusions 


In this paper we have employed a relatively 
new approach to the analysis of economic time 
series. The spectral approach allows for a con- 
ceptually simple interpretation of time-varying 
phenomenon. In this regard, spectral methods 
have a wide range of applicability in the anal- 
ysis of economic time series. First, the method 
can be employed to determine the empirical 
characteristics of a time series (such as the 
existence of a particular cycle). Cross-spectral 
analysis can indicate the empirical relationship 
between two series and is much like correlation 
analysis in the sense that causal patterns are 
not specified. Second, both auto- and cross- 
spectral methods can be used in a preliminary 
analysis of the data, assisting in the develop- 
ment of causal models. For example, cross- 
spectral analysis can be utilized in the specifi- 
cation and estimation of the distributed-lag 
models [6, Ch. 4}. Third, once a model has been 
specified, spectral methods can provide a 
method of verifying the model’s ability to ex- 
plain actual behavior [6, pp. 230-232]. 

We adopted the first approach in our analysis 
in an attempt to determine the existence of 
cycles and the lead-lag relationships among 
various time series evolving from the broiler 
industry. Our results cast some doubt on the 
hypothesized existence of cycles longer than 
the seasonal. Only for broiler and chick prices 
are cycles of roughly 30 months revealed; only 
the latter is significant at the .05 level. An 
examination of the relationship between vari- 
ous series indicates little association generally 
among each set of series after trend removal, 
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except at the seasonal components. In addi- 
tion, there is no evidence of a meaningful lead- 
lag pattern except at the seasonal component. 

These results imply that the continuous 
dynamic adjustment of the broiler industry to ` 
changing technology and growing markets can- 
not readily be represented by periodic cycles, as 
some authors have suggested. That is, the 
instability of supplies and prices do not fit 
neatly into cycles of fixed length nor into fixed 
time differences in the relationships between 
major variables emanating from the broiler 
industry. The inherent cyclical tendencies of 
the broiler industry appear to be altered by 
such factors as improved technology, market 
growth, and vertical integration. Thus, it 
should be noted that any proposed stabilization 
policy must proceed with caution if it is to be 
based on the existence of periodic cycles or fixed 
time differences among the series. 

Our results also cast some light on the impact 
of vertical integration in the broiler industry. 
Suggestions by a number of researchers as to 
the effects of vertical integration on seasonality 
are supported, in part, by the spectral results. 
There is some alteration in the seasonal vari- 
ability of the broiler industry as well as a slight 
change, although not significant, in the distribu- 
tion of the total variance of a given series across 
cycles of various lengths. More precisely, the 
seasonal variability has decreased, particularly 
for broiler prices over the period 1955~1965. In 
addition, the results indicate greater associa- 
tion between broiler prices and placements and 
larger amplitudes of the latter relative to the 
former in more recent periods, implying that 
vertical integration has led to a greater degree 
of stabilization for prices than for quantities 
(placements). This conforms well with the 
notion that vertical integrators, although 
attempting to stabilize both prices and quanti- 
ties, actually emphasize the former, which 
results in greater variability of quantities rela- 
tive to prices. 

An interesting question, not adequately 
answered by our analysis, is whether vertical 
integration has altered short-run (in addition 
to seasonal) and long-run variations in broiler 
prices, broiler placements, hatchery supply 
flocks, and chick prices. In an effort to deter- 
mine whether the structural changes evident 
in the industry have led to any corresponding 
changes in short- and long-run variations, the 
authors are presently applying complex de- 
modulation to estimate a moving spectrum, i.e., 
the changes in the distribution of variance for 
different cycle lengths over time. 
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Research Notes 


A Spectral Analysis of World Cocoa Prices* 


Joseren S., Wes 


HE KNOWLEDGE of certain cyclical pat- 

terns is essential to effective potential 

price stabilization policies on the world 
market. If cycles extend for periods greater than 
three years, the International Monetary Fund’s 
policy toward countries affected by variations in 
primary export prices would be inadequate.* In 
addition, in the -case of cocoa, the approved 
range of prices set by an eventual international 
agreement would have to take into account the 
stages of the several cycles at the time of the 
final agreement. This uncertainty is one of the 
impasses in FAO sponsored negotiations.” Nei- 
ther side is sure of whether it is gaining or los- 
ing, since positions are often taken on the basis 
of current prices, 

Spectral analysis, a relatively new technique, 
appears to be appropriate in the determination of 
length of lags for use in the analysis of supply, 
demand, and other functions in which lagged 
variables are involved and the length of lag is 
not accurately known a priori. Such functions 
with lagged variables appear to be appropriate 
with many agricultural commodities, especially 
with tree crops where considerable lags occur be- 
tween initial investment and first returns and 
where returns continue for some time with mini- 
mal variable costs. These products involve nu- 
merous suppliers, making the macroeconomic 
length of lag difficult to estimate. Spectral analy- 


* This article is based on my M.S. thesis [18]. I wish 
to thank Max R. Langham, W. W. McPherson, Leo 
Polopolus, Harold Riley, Donald Larson, and the AJAH 
reviewers for their helpful suggestions. 

*The IMF compensatory financing for commodity 
fluctuations is available for up to three years [7, p. 17]. 

7 Many of the speeches during negotiations reflect this 
problem. For example, the president of the consumer 
group declared at the Geneva meeting in 1964, “It seems 
to us the producers’ attitude is being dictated by the 
current price level.” Cited in [12, p. 116]. 


Josera S. Weiss is a graduate student at Cornell 
University. 
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sis ig not known to have been focused on these 
problems, 

In this study, spectral analysis was used to 
empirically identify cyclical patterns of world 
cocoa prices. The indicated lag thought to repre- 
sent a production cycle was then compared with 
those used in several regression analyses of sup- 


ply. 


Hypotheses 


The existence of three different cycles operat- 
ing simultaneously was hypothesized: (1) 14 to 
24 years, (2) 13 to 24 months, and (3) seasonal. 
A cycle of 14 to 24 years, due to the lag from the 
time cocoa trees are planted until they are effec- 
tively bearing, was based on the results of three 
previous supply analyses. Bateman [2, p. 388] 
based his choice of lag on an hypothesis that 
cocoa trees have a typical two-step production 
pattern. Miss Ady’s choice [1, p. 395] was sug- 
gested by a scatter diagram on a double-log scale 
of exports plotted against prices. Coni e Moura’s 
lag was selected on the basis of the highest coef- 
ficient of determination between bearing acreage 
and export prices [4]. The lags indicated by 
these studies were, respectively, 8 and 12 years, 
8 or 9 years, and 7 years—suggesting an average 
cycle of anywhere from 14 to 24 years. Subse- | 
quently, Weymar’s [19, p. 136] simultaneous 
equation model of the cocoa price-consumption 
subsystem reacted to random variation in crop 
size, indicating a possible 9- to 10-year cycle. 
However, this excludes the effect of a long-run 
price-supply relationship. 

The hypothesis of a second cycle between one 
and two years, due to a lag in the investment, 
marketing, and pricing decisions of the chocolate 
industry and consequent consumption, in re- 
sponse to changes in cocoa prices, is implied by. 
Wickizer [20, p. 315]. Using the highest coeff- 
cient of determination as the criterion, Weymar 
indicated that the average lag in the effect of 
changes in world market prices upon world con- 


sumption per capita was seven months, which, 
according to Weymar, is corroborated by “trade 
lore” [19, p. 95-98]. This would suggest an av- 
. erage cycle of 14 months. However, Weymar did 
not consider average lags greater than nine 
months.® 

A third hypothesis, insufficiently emphasized 
here, was that a seasonal cycle would be asso- 
clated with a succession of crop and intercrop 
periods.* 

Stern [14, p. 69] concluded that “. .. the 
proper length of lag must be determined on em- 
pirical ground rather than assumed a priori.” 
This may become difficult when several cyclical 
factors are considered simultaneously. 


Data 


Since sufficient price data at the farm level 
were not available, the prices used in this analy- 
sis were those reported in major importing mar- 
kets, thus necessitating the assumption of a high 
correlation between import prices and farm 
prices. Although a continuous price series did not 
exist, relatively similar price series overlapped, 
and some data from several different series were 
chosen to minimize discontinuities. To the extent 
that price patterns of cocoa vary among the var- 
ious series used, they are not exactly comparable, 
but no attempt was made to evaluate any possi- 
ble effect of these differences upon spectral esti- 
mation. . 

The price data used in this study, as summa- 
rized below, were selected from reports of the 
Commodity Research Bureau [3]: 














Years Origin of cocoa Market location 
1825-1856 Philadelphia 
1857-1893 Philadelphia 
1894-1906 London 
1907-1912 New York 
1913-1928 New York 
1929-1964 New York Cocoa New York 


Exchange Standard 





The 1825-1906 data consist of annual obser- 
vations read from graphs; the 1907-1964 data 
represent mid-points of monthly ranges read 


*An alternative hypothesis of a cycle of similar length 
due to a short-run response in_production methods to 
current market expectations was also considered. How- 
ever, low short-run supply elasticities do not support it 
[2, p. 3973 14, p. 70]. 

‘The two annual crops, “main” and “light,” and the 
influence of expectation on price would cause the annual 
pattern to deviate from a cosine curve, increasing the 
importance of the harmonics.[5, p. 63]. 
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Figure 1. Peaks and troughs of deviations from 
polynomial trend of deflated cocoa prices, 
1825-1964 


from graphs. The latter prices were then deflated 
by monthly indices of U.S. wholesale prices of all 
commodities, prices of all commodities, 1910-14 
= 100 [17, p. 11-12; 16], in order to remove 
partly the effects of business cycles, which affect 
cocoa demand, and to adjust the data for 
changes in general price level. For the 1825—1906 
period, in order obtain a larger number of obser- 
vations for analysis, deflated monthly prices were 
generated by dividing average annual prices by 
the respective monthly wholesale price index. 
While this procedure introduced another periodic 
factor, preliminary computations indicated that 
the addition of these generated data did not ap- 
pear to alter the spectrum to any large degree.” 
When the trend was partly removed, by sub- 
stracting a quartic regression of price on time 
from the deflated prices,’ it was found that about 
31 percent of the total variation was explained 
by trend. The deviations are presented in Figure 
1. Cycles were observed, based on subjective se- 
lection of peaks and troughs, varying from 11 to 
23 years (an average of 18.5 years before 1899, 


"It might have been useful to check further for this 
effect by adding the annual data deflated by an annual 
index and comparing both spectra, but this was not 
undertaken. 

*Three methods of removing trend were considered: 
filtering (weighted moving averages), polynomial re- 
gression, and harmonic regression. While harmonic re- 
gression and sine filtering would have been preferable, 
since there was special interest in low frequency (long) 
cycles, polynomial regression was chosen for ease in 
computation. Nevertheless, estimates using polynomial 
regression have been found to he efficient, although 
slightly biased with some change in variance over time 
[5, p. 134~146]. 
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and 15 years thereafter). Spectral analysis was 
selected as a tool to estimate more accurately the 
length of this cycle. Before discussing the subse- 
quent method used, it may be useful to review 
some of the basic concepts used in spectral anal- 
ysis. 
Spectral Analysis 

Spectral analysis is used in the verification 
and estimation of cyclical patterns in time 
series.” In somewhat oversimplified terms, the 
basic idea is that a stochastic time series may be 
approximated by the composition of a finite 
number, 2, of cosine waves with random ampli- 
tudes. The lengths of time needed to complete 
the n cycles are expressed in terms of frequen- 
cies, f, rather than periods of time, which are its 
inverse, f1, The amplitudes are estimated 
through a sequence of autocovariances using n 
lags. 


(1) cov (ay, xipi) = ao + $, ay cos ix 


A power spectrum is a Fourier transform of a se- 
quence of autocovariances. Tukey and Parzen 
spectral estimators are two of the most widely 
used by econometricians. 

The estimated spectral points of a stationary, 
normally distributed time series have been shown 
to be composed of a weighted sum of chi-square 
distributed variances with equivalent degrees of 
freedom, d: 


d=2X 


Power 
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Figure 2. Spectrum of the deviations from polyno- 


mial trend of deflated cocoa prices, 1825- 
1964 (Parzen estimate) 


13.0, 11.2, 10.3, and 9.4 months. A central curve 
was fitted freehand, from which other smooth 
curves were measured to indicate significant 
(Xos) peaks on the spectrum.’ 

The peak at 21.6 months was significant at 


the .05 level, suggesting the possibility of a choc- 


(the expected value of the estimated spectral points)? 


the variance of the estimated spectral point 


Since the null hypothesis used is that a spe- 
cific peak is due to random variation in the spec- 
trum, the test should determine whether the peak 
spectral estimate is significantly different from a 
corresponding point on a smoothed spectrum 
fitted to the series of points estimated. In this 
sense, the y?-test is not appropriate although it is 
used in this manner by Granger and Hatanaka 
(see footnote 9). 


Results 


Parzen spectral estimates of the series of de- 
viations were obtained (Figure 2). Peaks were 
indicated at 84.0, 43.5, 25.6, 21.3, 18.0, 14.0, 


|For discussion of estimation problems, see Granger 


and Hatanaka [5], Jenkins [8], Nerlove [11], Parzen 
[13], and Tukey [15]. 


olate manufacturers’ demand or inventory cycle, 
and was comparable to a significant 23.6-month 
cycle indicated in previous runs. This result 
could be tested further by a study of demand 
data. 

While no statistical test is available, peaks at 
harmonics of a given frequency indicate a true 
peak. For instance, if the annual component of a 
spectrum presents a non-significant peak, strong 
peaks at six- three- and/or two-month frequencies 


*To reduce bias, a person unaware of the purpose was 
asked to draw the central curve. It would be preferable 
to obtain confidence intervals from a more empirically 
fitted curve. The alternative approach of calculating the 
confidence intervals for each of the individually estimated 
points does not lend itself as well to identifying signifi-. 
cant peaks. See Granger and Hatanaka [5, pp. 66-69]. 


wen 


give reason to believe that an otherwise non-sig- 
nificant annual peak would not be due to random 
variations. 

With respect to the hypothesis of a 14- to 24- 
year cycle, the peaks at 84.0, 43.5, 21.3 (the lat- 
ter two were significant at the .05 level), 14.0, 
and 10.3 months all could be harmonics. The 
spectrum became smooth and without random 
variation (“noise”) when it was recomputed with 
only frequencies corresponding to 32 months or 
more (Figure 3).® While not significant, peaks at 
84.7 and 43.7 months (the former’s harmonic) 
were observed. Thus, it is suggested that this 
84-month (7-year) peak merely represents the 


- first harmonic of a 14-year cycle blanked out by 


confounding with trend and other lower fre- 
quency portions of the spectrum, which were not 
effectively removed by regression. That is, the 
shortness of the series relative to the length of 
the hypothesized cycle, the failure to remove 
trend selectively (see footnote 4), and the ambi- 
tious assumption that the process has not 
changed significantly over this lengthy time pe- 
riod may have prevented the detection of a 14- 
year cycle. Or, an economic basis may exist for a 
cycle in cocoa prices of 7-year duration or a pe- 


- riod corresponding to another one of its harmon- 


~ 


ics. 
Ady’s and Bateman’s studies and Coni e 
Moura’s supply analysis for cocoa grown in Bra- 
zil suggested that a significant lagged relation- 
ship between supply and price of 7 years was 
more likely than one of 314 years. A series of 
cocoa supply equations were tested for Brazil. 
Prices lagged 3, 4, 6, 7, and 8 years were entered 
in separate regressions as explanatory variables. 


*The cosine terms of the Parzen estimating formula 
are divided by a constant, &, of 16. This procedure is 
alluded to by Granger and Hatanaka [5, p. 61] and 
clarified by Howrey [6]. It is a simplification having an 
effect similar to a filter that removes higher frequencies, 
reducing their effect upon those remaining. 
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“Concentrated” spectrum of the deviations 
from polynomial trend of deflated cocoa 
prices, 1825-1964 (Parzen estimates) 


Figure 3. 


While remaining non-significant at the .05 level, 
price lagged 7 years explained more variation 
than the others.*° 

The results, then, suggest that, in addition to 
seasonal variations, there exist periodic fluctua- 
tions in cocoa prices attributable to lags in pro- 
duction response and in consumption response to 
price changes with average lengths of 14 years 
and 22 months, respectively. 


* Using data from 1952-1964, the best fit was given by 
the following model: : 

log Q == 4.5097 + (0.2920 + 0.0066 D) log Pi-+ — 
0.0451W -+- 0.01047 where Q == Brazilian cocoa bean 
production during a crop year; D = O when Pi- 
decreased and 1 when P:-r increased; P = average de- 
flated cocoa bean export value during crop year; W = 
the number of months during a crop year with less than 
4 inches of rain; T = time, 1952 = 1. 

The lagged elasticity of supply was .2986 (.2403) for 
years of increasing prices and .2920 (.2250) for years ' 
of decreasing prices. The coefficient of determination 
(R?) was .45. While the regression coefficients were not 
significant at the .05 level, their signs were logical and 
each was larger than its standard deviation. 
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Estimating the Demand for an On-Farm Recreational Service* 
R. L. Maam an E. C. Pasour, Jn. 


, T HIS note reports the results of a study 
having the objective of determining the 
characteristics of market demand for the 

recreational services of on-farm golf courses in 
North Carolina [4].* Conceptually, the demand 
for a recreational service such as golfing presents 
no special problems. One would expect the usual 
demand shifters—population, income, prices of 
closely-related goods, and tastes and preferences 
—-to be the factors that determine the level of 
demand. In estimating the demand for golfing 
services, however, one faces problems that are 
somewhat different from those confronted in esti- 
mating the demand for most “normal” economic 
goods.? 

One distinguishing characteristic of golfing 
(and other recreational) services is that the con- 
sumer must provide a significant amount of time 
during the process of consuming the good. Since 
time is an economic good, it commands a price 
and consequently its value (opportunity cost) 
must be considered in estimating demand. An- 
other distinguishing characteristic of the golfing 
service is that it is immobile. Hence, consump- 
tion must occur at the point of supply. That is, 
the consumer must transport himself to the prod- 
uct rather than having the product transported 
to him. As a result, transportation costs become 
an important consideration in the price of the 
good to the consumer, whereas they are generally 
small enough to be ignored in the demand for 
other goods. 


The Model 


The number of visits to the course per year 
was hypothesized to depend on variation in the 
following independent variables: 


* Published with the approval of the director of re- 
search as Paper No. 2914 of the Journal Series. 

*A golf course was considered to be farm-based if the 
operator earned at least $50 per year from farm products 
on the same farm prior to installing the golf course. 
Country club courses were excluded. In this study, a 
country club course was taken to be any course which 
included a man-made swimming pool, formal dining fa- 
cilities, or a riding stable. 

*One reviewer of this note suggests “that the way in 
which a consumer allocates his time to activities and the 
quality differences between recreation sites are two areas 
that are not easily handled by standard demand analysis 
either conceptually or empirically.” 


R. L. Miam fs assistant professor of economics at West- 
minster College. E. C. Pasour is associate professor of eco- 
nomics at North Carolina State University. 


Qu = FP ag, Tags Ci) 
where 


qi; = the number of visits by the #th individual 
to the jth course per year; 

P; = the cost to the ith individual to use the jth 
course per year; 

I;; = the income of the ith individual using the 
jth course per year; and 

Ci} = the existence of opportunity cost to the sth 
individual using the jth golf course. (Op- 
portunity cost == 1 and absence of oppor- 
tunity cost = 0.) 


Quantity and price 

Quantity was measured in terms of the num- 
ber of visits made by an individual to a particu- 
lar golf course in one year. In addition to admis- 
sion charges, there are also transportation costs 
and opportunity costs.” Price in this study was 
considered to be the admission charge plus the 
transportation cost. If annual or group fees were 
charged, the average per visit cost to an individ- 
ual was based on the number of times the course 
was played per year. The transportation cost was 
assumed to increase at a constant rate as dis- 
tance increased and was computed on a round- 
trip basis with a constant cost factor of 10 cents 
per mile. Where patrons traveled as a group, the 
cost was prorated equally among the individuals.‘ 


Opportunity cost 


The properly defined price that the user of a 
golf course faces is not p, transportation cost and 
admission fees, but P = p + c, where c is the 
opportunity cost for the time spent playing golf.’ 
One would expect the relative size of components 
p and c to differ by golf courses and by indi- 
viduals. In general, one would also expect the 
value of c to be influenced both by the length of 
time and the value of time. 

The introduction of opportunity cost into an 
analysis of demand for golfing services creates 


* Costs of food, drinks, and miscellaneous supplies such 
as golf balls and tees were not included. 

“One might expect the disutility assoclated with travel 
to be greater than that reflected by variable costs. Also, 
travel time may not be linearly related to miles traveled 
from urban versus rural residences. However, these 
problems were ignored in view of the typically short 
distances traveled by the patrons of the golf courses cov- 
ered in this study. 

"The discussion in this section relies heavily on an 
article by Mincer [5]. 
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two special problems. First, if opportunity cost is 
positive, transportation cost and admission fees 
(p) underestimate the total price (P) facing the 
user of a golf course. If the opportunity cost is 
negative, the transportation cost and admission 
fees overstate the total price (P) facing the user 
of a golf course.® Second, if opportunity costs 
exist, the effect of income, which is not indepen- 
dent of opportunity cost, cannot be interpreted 
in the usual way unless opportunity costs are 
measured in a satisfactory manner. It is apparent 
that if the c’s are a function of income, J, omis- 
sion of the c’s in a regression of the above form 
will bias the estimate of the income coefficient 
Ba.” 

Opportunity cost was handled in this study 
through the use of a dummy variable. The vari- 
able was assigned the value of zero when the in- 
dividual’s opportunity cost was believed to be 
negligible, i.e., when be was not employed full 
time or when he played on the weekend or after 
4:00 p.m. Conversely, the variable was assigned 
the value of one when the individual’s opportu- 
nity cost while playing golf was believed to be 
appreciable, i.e., when he was employed full time 
and played during the week before 4:00 P.m. It 
was anticipated that this variable would serve 
two purposes in the demand function. First, the 
measure would tend to properly position the de- 
mand function and improve the estimate of the 
coefficient of the price variable. Second, it was 
anticipated that the dummy variable would yield 
empirical evidence concerning the presence of op- 
portunity costs. Hence, if the coefficients for the 
dummy variable were negatively related to quan- 
tity, it would be implied that the effect of oppor- 
tunity cost is a significant factor in the demand 
for golf. 


Income 


Income was defined as the annual per capita 
income of the patrons using the golf courses, An 





*For instance, two to eight hours of leisure one or 
two days a week may make the individual more produc- 
tive when he returns to his normal vocation and thereby 
increase his total productivity. Thus, an individual’s op- 
portunity costs will be negative if his increase in produc- 
tivity is more than enough to offset the decrease in time 
worked. Also, many individuals play golf while pursuing 
their vocation. 

T If c is related negatively to g and positively to J, its 
omission will bias ĝs downward. The omission of es, the 
opportunity cost af the other good or service, will bias Bs 
downward if goods 1 and 2 are complements. This omission 
will result in an upward bias of ĝz if the good or service is a 
substitute. 


increase in income was hypothesized to have a 
positive effect on the quantity of golf an individ- 
ual plays per year. However, opportunity cost 
was expected to be related to income and to have 
a negative effect on the quantity of golf an indi- 
vidual plays per year. The coefficient of the in- 
come variable under the specified conditions re- 
flects the net effect between income and opportu- 
nity cost. 


The Data 


Thirty-three on-farm golf courses in the North 
Carolina Piedmont were used as a source of data. 
Information concerning the cost per visit to indi- 
vidual patrons was obtained from the course 
managers by personal interview during the sum- 
mer of 1966. Data pertaining to patron income, 
distance traveled, and number of visits per year 
were obtained by interviewing individual patrons.® 

The collected data were separated into five 
categories for purpose of analysis: (1) all pa- 
trons, (2) weekend patrons, (3) weekday pa- 
trons, (4) member patrons, and (5) non-member 
patrons. Category (1) was a composite of the 
other four categories. 


Results 


Demand relationships were estimated by least 
squares multiple regression procedures. Price (P) 
and income (7) were converted to logarithms, 
while number of visits per year (q) and opportu- 
nity cost were left in non-log form. Following the 
procedures suggested by Wold and Jureen [9, 
pp. 117-118], a demand relationship was esti- 
mated for each course (section of the market). 
Depending on the patron category in question, 
from 20 to 33 sectional demand functions were 
estimated. The estimates obtained from each sec- 
tion (course) were then weighted and summed to 
establish market demand relationships for the 
various patron categories. For example, in the 
equation for all patrons category (1), the rela- 
tive number of times each course was played, 
qi/Q, where q; was the total number of times all 
patrons played the ith course and QO was the total 
number of times all courses were played, was 
used to weight the coefficients. Similarly, in 
weighting the coefficients in the market demand 
relationships for the other patron categories, qi 


“Patron data from each course selected for study 


were obtained by interviewing all patrons using a course > 


for a period of seven days. Individuals who patronized the 
course more than once while the data were being collected 
were interviewed only one time. In total, data were ob- 
tained from 4,173 patrons. . 


-4 


t 


Pad 


ResEarcH Nores / 129 


Table 1. Market demand elasticities, corresponding confidence intervals, and weighted 
means of the regression coefficients of other explanatory variables, by patron 


category* 





All patrons 
Member patrons 
Nonmember patrons 
Weekday patrons 


Weekend patrons 





92 


31 


a All values are mean values obtained by bey der aie means of coefficients from each section (each course) by the 


i ea T of the respective market sections. The ari 
o 
weekend patrons. 


etic averages of the means for member and nonmember pon 
not equal the mean values for all patrons, since these values are weighted averages. The same is true for week 


ay and 


b The standard errors of the market demand elasticities and the regression coefficients appear just below the coefficients 
_ to which they apply. The method used for computing standard errors for the sectional demand elasticities was based on 
work by Mosak [6]. The variance of the market demand elasticities was obtained by summing the weighted variances of 


the sectional demand elasticities. 


° Computed by multiplying the standard error of each regression coefficient by the 1 percent table ‘‘?’ values. Confidence 
intervals may be calculated by alternately subtracting and adding the limits (shown here) to the corresponding market 


demand elasticity. 


d The variances of the mean income and opportunity cost coefficients were obtained by weighting the variances of the 
sectional coefficients by the relative quantities of the respective market sections, Double asterisks and single asterisks 
accompany coefficients which indicate statistical significance at the 1 percent and 5 percent levels, respectively. 


represented the number of course observations 
for a particular patron category, while Q repre- 
sented the total number of ‘observations from all 
courses for that particular patron category. 

As shown in Table 1, 99 percent confidence in- 


, tervals indicated that member patrons had an 
` Inelastic demand and all other categories had an 


elastic demand for the use of golf courses.® 

The effect of the income variable (8,) on num- 
ber of visits per year was highly significant for 
nonmember patrons, weekday patrons, and all 
patrons combined. However, the effect of income 
on number of visits per year was not clear for 


*Even though the demand for member patrons was in- 
elastic while that for nonmembers was elastic, it was not 
clear whether the two categories of patrons actually had 
different demands. For the functional relationship used in 
this study, the elasticities computed from the same demand 
curve vary inversely with quantity, ie., 7 = °1/g. Hence 
the apparent difference in elasticity of demand for mem- 
bers and nonmembers could have resulted from computing 
the elasticities at different positions on the same demand 
curve. : 


the weekend patrons or member patrons (Table 
1). Since the latter group had a higher annual in- 
come, opportunity cost may have offset the in- 
come effect for them. It seems likely that week- 
end patrons have lower opportunity costs than 
weekday patrons, with the effect of income for 
weekend patrons dominating. Some of the income 
effect was probably lost when the data were sep- 
arated into member patron and weekend patron 
categories. 

The coefficients of the opportunity cost vari- 
able (g) were significant at the .01 level for 
nonmember patrons, weekday patrons, member 
patrons, and ail patrons combined, but were not 
significantly different from zero for weekend pa- 
trons. These results are plausible since weekend 
patrons were expected to have lower opportunity 
costs than the other patron categories. 


Implications for Future Research 


A priori, one would expect opportunity cost to 
be an important consideration in the demand for 
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a recreational good such as golf, and the results 
of this study support this hypothesis. -Quanti- 
fying opportunity costs appears to be a fruitful 
area for further research. A continuous scale of 
measurement is needed to assess the impact of 
opportunity cost on demand, a problem that is 
complicated by the fact that there is an opportu- 
nity cost in substituting golf for other leisure 
time activities as well as in substituting golf for 
income. 

It is probably reasonable to assume that a 
close substitute does not exist for golf. However, 
it is also likely that patrons distinguish between 
golf courses on the basis of quality. If this is cor- 
rect, the variation of the sectional demand elas- 
ticities within the various categories may be at- 
tributable to differences in the quality of the 
courses. 

A fruitful procedure for future work may be 
to estimate the demand for golf by using a 
“group approach.” That is, one might assume 
that the commodity golf consists of m products 
(types of golf courses) which are close 
substitutes.*® This approach would allow for esti- 
mating the mutual interdependence of types of 
golf courses, i.e., their cross-elasticities of de- 
mand. 

Application of the above approach is frus- 
trated in practice by the absence of market-de- 
termined prices for the use .of. alternative golf 
courses. Sydneysmith [8, p. 172] suggests that 
distance to alternative golf courses might be in- 
cluded as an independent variable representing 
the price of substitute golf courses. But just as it 
is difficult to identify all the substitutes for any 
economic product, it would be difficult to iden- 
tify all the close substitutes for a given golf 
course. 

An alternative approach is to use the summa- 
tion of individuals (sections) approach used in 
this study. The distance from the golfer’s resi- 
dence or place of work to alternative golf courses 


*For a complete discussion of this approach, see Wold 
and Jureen [9, Chapters 6 and 7] or Frisch [3, pp. 179- 
196]. Also, for an empirical study of this approach, see 
Brandow [1, pp. 11-26]. l 


could be included as an independent variable in 
each sectional demand function. Given the sec- 
tional demand, the market demand could be ob- 


tained as earlier described. Using this procedure, | 


it would be necessary only to identify the alter- 
native golf courses in close proximity to the 
course (section) for which the demand function 
is estimated. This would provide estimates of sec- 
tional and market demand including estimates of 
cross-elasticities of demand. Moreover, data re- 
quired for this procedure could probably be ob- 
tained directly from patrons of the courses in 
question. 

Better ways are needed for aggregating similar 
products when quality differences are involved. 
It became evident during this study that aggre- 
gating golf courses on the basis of whether or not 
they were farmer-owned left much to be desired. 
Aggregating similar courses on the basis of con- 
struction costs (free of land values) might have 
been an improvement, but these data are not 
readily available. Construction of a quality index 
as a means of aggregation is another alternative. 

The economic model used may need to be re- 
defined in future studies in order to obtain more 
reliable estimates of the coefficients of interests. 
On some courses in this study, as many as 25 
percent of the patrons complained of crowded 
conditions. An index of consumption quality 
might indicate the waiting period or delay to the 
individual for use of the course in question. A 
single indicator of the user’s satisfaction with a 
golf course might be the degree of playing profi- 
ciency he has attained, as shown by his average 
score. 

Studies of the economics of outdoor recreation 
are hindered by inadequate data, coupled with 
insufficient knowledge of the product characteris- 


tics. This study empirically illustrates that op-, 


portunity costs cannot be ignored in studying the ` 
demand for on-farm recreational goods, as in 


‘conventional demand analysis. Much work re- 
mains to be done in developing a satisfactory 


measure of opportunity cost and in properly 
specifying the demand function for on-farm rec- 
reational goods or services. 
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The World Food Problem: Four Recent 
Empirical Studies* 


Jonn H. Sanpers and Ricwanrp C. Hoyt 


HE PURPOSE of this note is to compare 

the methodology and projections of four 

recent studies of world food trends. The 
focus is upon food demand and supply in the de- 
veloping countries. 

The Food and Agriculture Organization of the 
United Nations (FAO) report, Agricultural 
Commodities—Projections for 1975 and 1985 
[15], was an exhaustive base study. It stressed 
the importance of concessional food shipments 
and the potential for increased trade of agricul- 
tural commodities among developing countries. 
Since many developing countries are presently 
striving for some degree of self-sufficiency in food 
production [17, p. 22], the potential for food 
aid and increased food trade appears to be much 
less promising than depicted by FAO. 

The Organization for Economic Cooperation 
and Development (OECD) report, The Food 
Problem of Developing Countries [11], focused 
on developmental assistance. It asserted that ag- 
ricultural commercialization is a capital intensive 
process; consequently, the capital shortages and 
generally unfavorable man-land ratios in the de- 
veloping countries give them little potential for 
agricultural modernization. It argued that the 
comparative advantage of most underdeveloped 
countries in international trade is in labor-inten- 
sive manufacturing. Its focus on the necessity for 
a capital intensive agricultural sector ignores the 
labor intensive agricultural development process 
in both Japan and Taiwan [6, 7]. The stress on 
man-land ratios similarly ignores the potential of 
inputs such as the combination of fertilizer and 
fertilizer-responsive seed varieties to substitute 
for land. Also, the assumption that developing 
countries will have increasing access to the mar- 
kets of developed countries to sell their manufac- 
tured goods appears implausible. 

The President’s Science’ Advisory Committee 
(PSAC) report, The World Food Problem: A 


Report of the Panel on the World Food Supply 


* Journal Paper 7005, Minnesota Agricultural Experi- 
ment Station. The paper has benefited from comments 
by Martin Abel, Vernon W. Ruttan, Yujiro Hayami, 
Lowell S. Hardin, and the reviewers of this Journal. 
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[13], emphasized nutritional deficits and the po- 
tential of biochemical technological change, 1.e., 
increased use of fertilizer-responsive varieties, 
fertilizer, and other agricultural chemicals, to 
raise yields. It estimated the costs of the direct 
requirements, specifically fertilizer, seed, and 
pesticide factories, to achieve yield goals. The in- 
direct requirements, including research, exten- 
sion, irrigation, and roads, are more expensive 
and more difficult to specify, although some esti- 
mates were attempted. The feasibility of the 
PSAC food output goals is discussed in later arti- 
cles [1, 3]. Problems that arise when the bio- 
chemical technology is successfully applied were 
not discussed systematically in this report but 
are considered in several later publications [see 
5, 10, 16, and 17]. 

The U.S. Department of Agriculture (USDA) 
report, World Food Situation: Prospects for 
World Grain Production, Consumption, and 
Trade [2], evaluated the effect of various food 


Table 1. Demand and supply models in the 






four reports* 
Report Demand models Supply models 
FAO log d=a+6b log n s=a+bt 

d=a+b log n log s=a-+bi 

log d=a—b/n s=a—b/t 

logd=a—b/n—clogn| log s=a+dlog? 
OECD | D=P+7N No explicit model 
PSAC D=P-+yN No explicit model 
USDA No explicit model 


e The symbols used in this table are those of this article 
rather than those of the four reports. The FAO demand 
and supply functions were employed for individual com- 
modities in specific countries. The OECD and PSAC 
equations were for all food commodities, The USDA 
equation was only for grains. 

d: per capita demand 
n: per capita income (Gross Domestic Product) 
a, b, c: parameters 
D: annual growth in food demand 
Dı: annual growth in food demand with a constant 
opulation 
ae ee elasticity 
tril income growth (Gross National Product) | 
tural output 


With wz 


ean 
RN [15, vol. 2, pp. 
13, vol. 2, p. 648: 2, p. 28}. 


owth of population 
21, 34, 43, 46; 11, pp. 14, 15; 
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Table 2. Estimates of growth rates of population, per capita GNP, food demand, and food 
production and income elasticities in the developing countries, by four agencies* 





cy on elasticity of : ; 
Pop demand forfood| Per capita GNP Food demand | Food production 
percent percent 
FAO 1965-75 2.6 9° 1.0-3.9 3.2-3.7 2.8-3.6 
1975-85 2.1-2.5 

OECD 2.58 40-.45 1.75-2.00 3.25-3.40 2.6-3.1 
PSAC 2.5-2.7 5-7 1.3-4.6 3.6-5.0 2.7-4.0 
USDA 2.5-2.6 — — 2.75-3.10 2.45-3.35 


* The studies had different time periods: The USDA and the OECD study included only the period from 1965 to 1980; 
the FAO study covered 1962 to 1975 for most production een although some demand and supply projections were 


made to 1985; the PSAC report concentrated on 1965 to 


b In the USDA study these rates are for grains, whereas in the other three reports the rates are for all foods except for 
food production in the PSAC report; the PSAC report algo uses grain production in its production projections, Growth 
rates for food consumption and production were calculated on an annual basis from the data in [2, pp. 12, ar and 20]. 


° The FAO income elasticity for food is quoted from the OECD report [11, p. 12]; the estimate includes co 
to the OECD report. 


cocoa, which biases it upward according 


ee, tea, and 


Sources: [15, Vol. 1, pp. 7, 10, 48; 11, p. 23; 13, Vol. 2, pp. 649, 655; 2, pp. 9, 12, 19, 20, 29]. 


supply growth rates in the developing countries 
upon international grain trade. It pointed out 
that very large grain import levels into the devel- 
_ oping countries are unlikely because of the inter- 
relationship between agricultural output and na- 
tional income. Low levels of agricultural output 
result in low farm income, hence less purchasing 
power. However, purchasing power generated by 


incomes in the rural sector is less likely to be the. 


factor limiting the demand for food imports than 
the preference of developing countries to avoid 
using scarce foreign exchange for importation of 
consumer goods. The basic conclusion of the 
USDA report was that a world food deficit would 
be avoided by the continuing overproduction of 
grains in the developed countries. 


- Demand Models 


The demand models used in all four studies 
were variations of the Ohkawa equation: 


D=P+¥yM 


where D is the annual percentage growth in food 
demand, 


P is the annual growth of population, 
y is the Income elasticity of demand for food, 
and 


> >In the original behavioral equation, an interaction 

term P y N was also tested and found to be statistically 
insignificant. This equation assumes no change in relative 
prices. Although other variables also influence food con- 
sumption, these three variables are generally considered 
to be the most important [12; 14, p. 4]. 


N is per capita gross national product or gross 
domestic product. 


In the four reports there was general agree- 
ment upon the rate of population growth and the 
income elasticity of demand for food. A long-run 
decline in the income elasticity for food would be 
expected, but not over the next two decades. 

There was a substantial divergence with re- 
spect to per capita income? growth. This was the 
most difficult independent variable to estimate, 
since it is dependent upon projecting domestic 
and international economic policies for both de- 
veloping and developed countries. This disparity 
in estimates of economic growth led to a wide 
range of estimates of demand growth. 

There was one variation in the basic model 
used in the PSAC report which reflected its em- 
phasis upon nutritional deficits. After food de- 
mand has expanded sufficiently to keep pace with 
population growth, dietary improvements can 
take place. In the Ohkawa identity, these dietary 
improvements depend upon the rate of per cap- 
ita income growth, income distribution, and con- 
sumer preferences as represented by y N. The 
PSAC report sets y N equal to a where a repre- 
sents a sufficient rate of growth of demand to 
close all nutritional deficits by a given target 


“It is necessary to know per capita incomes to calcu- 
late the Ohkawa equation, but the only data generally 
available are for per capita gross national product or 
gross domestic product. Consequently, assumptions about 
income distribution have to be incorporated into the es- 
timation of income elasticity of demand. 
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year. In this way PSAC handled the divergence 
between the demand for food, which is an eco- 
nomic concept dependent upon. the incomes and 
tastes of the society, and food requirements, 
whiċh is a nutritional concept. For example, 
PSAC estimated that, with a 4.0 rate of demand 
growth for food, minimum nutritional standards 
could be achieved for the populations of the de- 
veloping countries by 1985, Then dropping «a 
and, with both population growth and income 
elasticity for food as exogenously given, PSAC 
solved the Ohkawa equation for N to obtain the 
necessary per capita income growth for the 
masses of the developing countries to acquire 
sufficient purchasing power to purchase diets of 
minimum nutritional adequacy. [13, Vol. 2, pp. 
648-649 | 

All four studies devote inadequate attention to 
the necessity of an adequate income distribution 
[8]. The presently skewed distribution of in- 
comes in the developing countries will have to be 
modified to attain the high demand projections 
that are necessary to remove nutritional inade- 
quacies. Removing these nutritional deficits may 
be a critical investment in the quality of the fu- 
ture work force. i 


Supply Models 


In the supply projections the four agencies 
again presented a range of estimates. The lower 
estimates of food output growth were based upon 
the historical performance, the time trend. The 
historical growth rate in food output was depen- 
dent upon the choice of base years because of the 
large influence of weather, especially the Indian 
drought of 1965-67 [4, p. 23~26]. 

The upper estimates of food output growth 
were based upon the evaluation of the impact of 
technological change and increased emphasis 
upon agricultural modernization in the develop- 
ing countries, In the USDA report, food output 
in the developing countries increased from a his- 
torical rate to a higher rate before leveling off. 
This gives a deceptive appearance to rates of 
output growth. For example, the USDA 4.0 per- 
cent growth rate from 1975 to 1980 is only a 
3.35 percent growth rate from 1965 to 1980. 
Thus, accepting the USDA estimates of grain im- 
port requirements for the developing countries 
assumes a slow growth of agricultural productiv- 
ity. The growth rate that the USDA report con- 
siders most likely for the developing countries 
declines from 3.1 percent for 1970 to 1980 to 
2.85 percent for 1965 to 1980 [2, pp. 15, 18]. 

In making future projections, more attention 
needs to be focused upon predicting increases in 


yields. Presently, in much of the developing 

world, especially Asia, the potential for expand- 

ing the land area is limited. Also, biochemical | 
technology is making yield increases much morez 
economical than expanding land area, either 

through colonization or reclamation.* In some 

areas, it will still be cheaper to expand land area 

than to increase yields; however, in general the 

accuracy of future food supply estimates will in- 

creasingly depend upon the ability to predict 

yield increases. None of the four studies at-. 
tempted to specify how changes in yields could 

be anticipated, although the PSAC report did es- 

timate the necessary investments for attaining 

higher yields. 


Conclusions 


. Projections of growth of food demand should 
be more accurate than those of food supply be- 
cause the Ohkawa equation specifies the major 
components on the demand side. Furthermore, 
there is a reasonable degree of consensus con- 
cerning the value of two of these components 
over the next decade, i.e., the rate of population 
growth and the income elasticity of demand for 
food. Divergence between projected and actual, 
rate of growth in per capita income represents 
the major source of error in demand projections. 
Evaluation of changing income distribution dur- 
ing the growth process in order to estimate the 
aggregate income elasticity is a second potential 
source of error. 

In estimating growth of food supply, increas- 
ing attention must be given to predicting yields. 
Until better data and methods become available 
with which to evaluate the variables responsible 
for yield increase, the range of the food output 
growth estimates will continue to be very wide.* 
The primary disappointment from analyzing* 
these four studies is this wide range of estimates 
for food output growth. 


* Agricultural output can be increased by area expan- 
sion, yield improvements, and shifts in intensity of pro- 
duction such as double cropping or transfer of grazing 
land into cropland. Ishikawa documents the high costs of 
area expansion in several Asian countries [9, pp. 61-69]. 
The diffusion of new varieties and the Kellogg process of 
nitrogen production are expected to reduce the relative 
cost of yield increases in the developing countries. The 
adoption of this biochemical technology will vary with 
the extent of industrialization and the resource endow- 
ment of the country; however, no comparable cost re-, 
ducing innovations have occurred in the other methods — 
of increasing agricultural output. 

*The authors believe that the biochemical technology 
now available to the developing countries makes the 
upper boundary of the food supply growth estimates 
probable [see 5, 10, and 17]. 
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Communications 


ECONOMIC RESEARCH: PROLOGUE AND EPILOGUE 


The results of the study, 
It appears to appear, 
Are only somewhat revealing. 


The conclusions are drawn 
From the assumptions, 


As shown, 


Since the data were not as appealing. 


Within the scope of the limits defined, 
The results have been quite conclusive: 
That, assuming the assumptions 
That have been assumed, 
The problem becomes unobtrusive. 


Wirum A. Warp 
Michigan State University 


THE CHANGING SPECIALIZATION MAKE-UP OF A.F.E.A. MEMBERSHIP, 1956-66* 


While reading the AJAZ article by Willis L. 
Peterson [5] regarding the current and projected 
allocation of personnel in U. S. colleges of agricul- 
ture, it occurred to me that a similar study might be 
done by fields of specialization for agricultural eco- 
nomics. Admittedly, the lines are not as clearly 
drawn and the necessary data not as readily avail- 
able as was the case in Peterson’s study. Neverthe- 
less, as a first step, a summary of the changing 
makeup of agricultural economics by fields of spe- 
clalization from 1956 to 1966 may be of interest to 
those concerned with the focus of activity in the 
profession.? 


* The author is grateful for helpful comments from 
K. L. Robinson, R. J. Kalter, E. A. Lutz, and O. F. Larson. 

* Bishop [1, p. 1005] explicitly stated this concern with 
professional priorities in his 1967 AF.E.A. Presidential 
Address as follows: “Our concentration on the farm as a 
producing unit contributed to our neglect of the problems 
of rural families as consuming units. Our contribution to 
an understanding of the problems involved in providing 
education, health and related services in rural areas has 
suffered accordingly. As economists, we cannot content 
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The information in the following analysis was de- 
rived from the 1956 [4], 1961 [2], and 1966 
[3] AFEA Handbooks. Thus, to the extent that 
these quintennial inventories are representative of 
the total profession, they can be considered a close 
approximation of the true specialization mix in agri- » 
cultural economics. 

The specialization classification scheme was 
changed in the 1966 AFEA Handbook and thus it 
was necessary to attempt to make this scheme com- 
patible with those adopted in 1956 and 1961. Any 
member not classified by any field of specialization 
was dropped from the combined classification 
scheme. General Agricultural Economics was not 
listed as a field of specialization in 1966, so those 





ourselves only with information transmitted through mar- 
kets. As an institution, the market transmits only certain 
kinds of information. The interests of economists extend 
far beyond market phenomena. As the urban process pene- ` 
trates deeper into rural America, we must show more 
concern about the effectiveness with which social, politi- 
cal, and economic institutions meet the needs of people 
in rural areas.” . ` 
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Table 1. Changing A.F.E.A. Membership by Fields of Specialization, 1956, 1961, and 1966 


1956 






Fields of specialization*® 


Agricultural Marketing 

Farm Management and Production 
Economics 

Land and Water Economics, 
Conservation, and Development 

Foreign Agricultural Trade and 
Development 

Agricultural Poli 

Statistics, Methodology; and 
Econometrics 

Agricultural Finance and Credit 

General Economic Theory 

Agricultural Prices 

Economics of Food and Nutrition 


Totals 


O hba aar 


S 





1961 1966 Percent change 


Number | Percent | Number | Percent | Number | Percent | 1956-61 | 1961-66 


+57.7 rad 
+53.8 | —10.2 
+55.7 | +63.8 
-+62.3 |4-244.4 
+56.6 | +15.1 
+53.7 | +34.9 
+25.2 | -1.4 
+37.9 | +47.5 
-+12.2 | —16.8 
+108.3 | +8.0 
-+51.6 | -+15.9 





sA ee classification scheme is utilized to take account of the change in specialization classification that 


occurred in ; 
Sources: (2, 3, 4]. 


who indicated this as their primary specialty in 1956 
and 1961 were allocated among the remaining fields 
of specialization by their second choice of specializa- 
tion. Rural Sociology was dropped from the 1966 
classification scheme, and due to its limited member- 
ship in 1956 and 1961 it was also dropped from the 
new combined classification scheme. Farm Manage- 
ment and Production Economics (1956 and 1961) 
was considered synonymous with Farm Management 
(1966). Agricultural Finance (1956 and 1961) was 
considered to be the same as Agricultural Finance 
and Credit (1966). Land and Water Economics and 
Conservation (1956 and 1961) was considered equiv- 
alent to Land and Water Economics, Conservation, 
and Development (1966). Econometrics (1966) was 
combined with Statistics and Methodology (1966) 
and was considered comparable to Statistics and 
Methodology (1956 and 1961). Finally, Foreign Ag- 
riculture (1956 and 1961) was considered equivalent 
| to World Agriculture Production and Trade (1966) 
combined with World (or Foreign) Economic De- 
velopment (1966). 

Table 1 shows the changing specialization mix for 
1956, 1961, and 1966 under the combined classifica- 
tion scheme. The specialization fields are listed in 
order of largest to smallest membership in 1966. The 
specialization “net gainers” from 1956 to 1961 in 
terms of percent of total membership were Econom- 
ics of Food and Nutrition; Foreign Agricultural 
Trade and Development; Agricultural Marketing; 
Agricultural Policy; Land and Water Economics; 
Conservation and Development; Farm Management 
and Production Economics; and Statistics, Method- 
ology, and Econometrics. The specialization “net 
gainers” from 1961 to 1966 were Foreign Agricul- 
tural Trade and Development; Land and Water Eco- 
nomics, Conservation, and Development; General 
Economic Theory; and Statistics, Methodology, and 


Econometrics. The remaining fields of specialization 
showed “net losses” in terms of their respective per- 
cent of total AFEA membership. However, the 
two largest specialization fields, Agricultural Market- 
ing, and Farm Management and Production Econom- 
ics, still contained approximately 50 percent of the 
AFEA membership in 1966, in spite of their re- 
spective “net losses” from 1961 to 1966. On the 
other hand, most of the specialization fields showing 
“net gains” from 1961 to 1966 tended to represent 
relatively smaller proportions of total AFEA 
membership in both 1961 and 1966. 

A random sample of 1966 AFEA membership 
shows that 47 percent were “new” members (not 
members in 1961), 38 percent were “old” members 
(members in 1961) with the same first field of spe- 
clalization and 15 percent were “old” members with 
a different first field of specialization. The most fre- 
quent first field of specialization changes in order of 
importance were from Farm Management and Pro- 
duction Economics to Land and Water Economics, 
Conservation and Development; from Farm Man- 
agement and Production Economics to Foreign Agri- 
cultural Trade and Development; from Farm Man- 
agement and Production Economics to Statistics 
Methodology, and Econometrics; and from Agricul- 
tural Marketing to General Economic Theory. In ad- 
dition, 27 percent of the 1966 AFEA members 
were “old” members (members in 1961) who 
changed their second field of specialization. How- 
ever, no clear trends emerged in the case of second 
field of specialization changes. . 

Unfortunately, intra-specialization priority changes 
and the overall representativeness of the classifica- 
tion scheme itself are not fully considered in the 
foregoing analysis. Nevertheless, the specializa- 
tion classification scheme for agricultural econom- 
Ics does give some indication of the change in 
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professional priorities over time. Accordingly, many 
may interpret the foregoing specialization trends as 
evidence of a dynamic, responsive profession geared 
to the needs of a rapidly changing society in general 
and agriculture in particular. Others may view the 
foregoing trends with concern or reservation for a 
number of reasons. A vested professional interest in 
a declining specialization field or a concern for tradi- 
tional clientele groups may characterize some of 
those in this group. Others may be concerned with 
the fact that the specialization classification scheme 
itself lacks flexibility and comprehensiveness in de- 
scribing the professional changes that have actually 
occurred over time. For example, if increasing num- 
bers of agricultural economists are becoming in- 
volved in community and/or human resource devel- 
opment, why is it not legitimized and listed as a field 
of specialization? 


Finally, there are those who will conclude that the 
reordering of professional priorities in the past has 
been inadequate, regardless of how one defines or re- 
fines the specialization classification scheme. The 
concerns of this group are many and varied, ranging 
from the humanist stance to those who feel that the 
profession has not adjusted adequately to our rap- 
idly urbanizing society and its accompanying prob- 
lems. Whatever one’s position, the question of 
professional priorities would seem to merit more at- 
tention and serious discussion than it has received to 
date. Our profession’s destiny need not be the provi- 
sion of “publicly subsidized consultants to the corpo- 
rate farms and marketing firms of the future” [1, p. 
1007]. 

FREDERICK J. HITZHUSEN 
Cornel University 


References 


[1] Bissop, C. E., “The Urbanization of Rural America: 
Implications for Agricultural Economics,” J. Farm 

` Econ. 49 999-1008, Dec. 1967. 
[2] “The Fiftieth Anniversary Handbook of the Ameri- 
can Farm Economic Association,” J. Farm Econ. 42 

(4, Pt. 2) :142-153, Nov. 1961. 
[3] “The Handbook of the American Farm Economic 
Association,” J. Farm Econ. 48(4, Pt. 2) :386-405, 


Nov. 1966. 

[4] “The 1956 Handbook of the American Farm Eco- 
nomic Association,” J. Farm Econ. 39(3, Pt. 2) :124— 
132, Aug. 1957. 

[5] Prrerson. Wous L., “The Allocation of Research, 
Teaching, and Extension Personnel in U.S. Colleges 
of Agriculture,” Am. J. Agr. Econ. 51:41-56, Feb. 
1969, 


A VIEWPOINT ON THE JOURNAL 


This contributor to, and consumer of, this Journal 
was much impressed at the Lexington meetings by 
the cost-consciousness of the Editor and by his de- 
sire to make the Journal as useful as possible. Of 
particular merit is the plan to subject papers result- 
ing from the annual meetings to critical review if 
more than an abstract is to be published. For too 
long we have printed unrefereed proceedings papers, 
regardless of quality, while subjecting other articles 
to a rigorous review process. It would be expecting 
too much to believe that all the problems of recon- 
ciling these differing quality standards can be solved 
in one year; nevertheless, it is good to know a start 
is being made and it is hoped the effort will be con- 
tinued beyond Hathaway’s tenure as president of the 
Association. ` 

As we do long-run planning for this Association, it 
is my hope we will not lose sight of the long-run po- 
tential of this Journal. We now have annual dues at 
a level which will permit our rather substantial re- 
serves to be protected for some time, unless we incur 
expenditures resulting from expanded activities of 
the Association. Under these circumstances, there 
will be pressure to undertake new activities that will 


constitute greater competition for scarce future re- 
sources. There are unlimited worthy activities of the 
Association and many deserve encouragement. Nev- 
ertheless, to this member, the publication of the 
Journal should be of the highest priority. I am 
pleased to have rigorous publication standards and to 
have some material consolidated or eliminated; nor 
do I object to changing the physical size of the Jour- 
nal or binding it in less expensive paper; but, in our 
desire to save money, I hope we will not (1) reduce 
the length of articles so that significant work will 
seek another outlet, (2) curtail the number of arti- 
cles so that younger members are unduly discour- 
aged from contributing to the Journal, (3) eliminate 
information about people and institutions of profes- 
sional significance that cannot readily be obtained 
from other sources. I believe the level of the dues 
and the size of our endowment entitles us to these 
services from the Association. If further economizing 
is needed, this member hopes that it will be with 
other activities of the Association. 
EMERY N. CASTLE 
Oregon State University 


~ 
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AGRICULTURAL ECONOMISTS: THE LAST OF THE “BIG SPENDERS”?* 


In recent years it has become increasingly popular 
to hold and attend meetings. It appears, however, 
that little thought has been given to the benefits and 
costs of such a practice. Although we have not at- 
tempted to evaluate the benefits, we would like to 
report on the “direct costs” of all persons who at- 
tended the 1968 AAEA-WAEA meeting in Bozeman, 
Montana. Costs include recreation as well as travel 
and subsistence expenditures that were incurred in 
attending the meeting. Total registration was 2,406 
persons, of whom 2,381, comprising 1,172 parties, 
were nonresidents of Bozeman. A mail survey was 
taken of all parties who registered. The combined re- 
turns of two mailings produced 865 usable question- 
naires, a 74 percent return. 

Results of the survey show that individuals spent 
persons, of whom 2,381, comprising 1,172 parties, 
almost $450,000 in attending the Bozeman meeting. 
The average expenditure per party for food, lodging, 
transportation and recreation was $378.30. 

Transportation accounted for the largest outlay 
—$173,000, or 39 cents of every dollar. Since trans- 
portation expenditures are somewhat a function of 
distance, it is significant to note that 16 percent of 
the parties traveled less than 800 air miles to Boze- 
man; 45 percent, 800-1600 air miles; and 39 per- 
cent, over 1600 air miles. Two-thirds of them used 
public transportation. 

As expected, food and lodging ranked second in 
expenditures. Twenty thousand dollars was spent in 
Bozeman and an additional $112,000 elsewhere in 
Montana and other locations. The majority of parti- 
cipants, 81 percent, stayed in dormitories; 8 percent 
in nearby motels. Of the remainder, 7 percent 
camped out and 4 percent stayed in private homes. 

Other items comprising the conventioner’s budget 
included entertainment and recreation, which consti- 
tuted 8 percent of total expenditures, and “other ex- 
penses,” which accounted for 7 percent. 

In summary, the 1968 annual meeting cost its at- 
tendants $443.4 thousand. One assumes that from a 
big spender’s point of view the outlays were modest. 
We have not attempted to measure the numerous 
and varied benefits realized by attendees. But isn’t it 


* We appreciate the assistance of R. J. McConnen and 
Don Mitchell in preparing this note. 


Table 1. Expenditures of 1,172 parties at- 
tending AAEA-WAEA meetings, 
Bozeman, Montana, 1968. 

















Total spent 
by ail 
parties 
dollars 

Expenses at Montana State 
va 
To 60.34 70,718.48 
Expenses in Bozeman, ex- 
cluding MSU 
Food and Lodging 17.29 20,263.38 
Transportation 14.65 17,169.80 
Entertainment and 
recreation 7.17 8, 403.24 
Other expenses 6.72 7,875.84 
Total 45.83 532712215 
Expenses in Montana, ex- 
cluding Bozeman and MSU 
Food and lodging 17.71 20, 756.12 
Transportation 18.11 21,224.92 
Entertainment and 
recreation 4.32 5,053.04 
Other expenses 4.46 S227 12 
Total 44.60 52,271.12 
Total Spent in Montana 150.77 176, 702.36 
Expenses outside Montana 
Food and lodging 77.92 91,322.24 
Transportation 115.04 134, 826.88 
Entertainment and 
recreation 18.33 21,482.76 
Other expenses 16.24 19,033.28 
Total 227.53 226,641.72 
Total Expenses 378.30 443,367.60 











reasonable to assume they have a sufficient magni- 
tude to give this enterprise a highly favorable bene- 
fit-cost ratio or at least a benefit-cost ratio no less 
exaggerated than those commonly in use? 

GAIL L, CRAMER 

KEN YOUNG 

Montana State University 


RESOURCE ALLOCATION IN AGRICULTURAL RESEARCH 


Research has emerged as a major source of eco- 
nomic growth in modern society. In spite of our de- 
pendence upon science and technology as a source of 
economic growth, we have been slow, as a society, to 
examine critically our criteria for deciding (a) the 
amount of resources to allocate to research, and (b) 


which research should be fone. The evolution of 
budgetary procedures from an earlier “control” ori- 
entation to a “management” and, more recently, to a 
“planning” orientation has seemed to many to hold 
the promise of a more rational approach to research 
resource allocation. 
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Substantial research has now been completed on 
the returns to investment in agricultural research 
and on efforts to develop formal research resource 
allocation procedures. Efforts to utilize formal allo- 
cation procedures in both public and private sector 
research decision process are now underway. The 
Minnesota Symposium was organized to take stock 
of the current state of knowledge regarding research 
resource allocation and to assess the implication of 
this knowledge for the planinng of research invest- 
ment and the administration of research programs in 
agriculture. 

The symposium was organized by a planning com- 
mittee consisting of Robert E. Evenson (Minne- 
sota), Walter L. Fishel (Minnesota), Donald R. Kal- 
dor (Iowa State), Arnold A. Paulsen (Iowa State), 
Willis L. Peterson (Minnesota), Roland R. Robinson 
(CSRS, USDA), and Vernon W. Ruttan (Minne- 
sota). The symposium program focused on (a) the 
conceptual and empirical problems associated with 
the measurement of returns to research and the allo- 
cation of research resources, (b) a review of re- 
search decision making practices at the U. S. Bureau 
of the Budget, the U. S. Department of Agriculture, 
Land Grant College Experiment Stations, and in the 
private sector, and (c) a set of experiments in plan- 
ning agricultural research being tested or imple- 
mented at the USDA, Iowa State, California and 
Minnesota. 

The 18 symposium papers and 9 discussions left 
unresolved a number of vigorously debated issues 
bearing on research productivity and the operational 
criteria for research resource allocation. One issue 


centered around the policy implications for experi- 
ment station location and scale of Evenson’s findings 
that the marginal product per research dollar tends to 


be higher in stations with more scientists, more grad- . 


uate students, higher faculty salaries and higher lev- * 


els of staff training. Another issue centered around 
the question of whether and how the research deci- 
sion process should take into account the technical 
externalities and undesirable social side effects—on 
environmental pollution and income distribution, for 


example—of agricultural research. A third debate 


centered around the operational utility of allocation 
criteria embodied in a rigorously specified social ob- 
jective or welfare function such as that attempted in 
the Iowa experiment. The approach was questioned 
by one group who saw little hope of going beyond 
short-run extrapolation of historical rates of return 
as a guide to research resource allocation and by the 
advocates of an “incrementalist” approach designed 
to improve the quality of information needed to 
maximize the utility function of the research admin- 
istrator, or the research organization, rather than of 
society in general. 

A summary of the results of the symposium is 
available from the Minnesota Agricultural Experi- 
ment Station. It is entitled Resource Allocation in 
Agricultural Research: The Minnesota Symposium. 
The papers presented at the symposium are being re- 
vised and will be published by the University of , 
Minnesota Press in late 1970. 

VERNON W. RUTTAN 
University of Minnesota 


A PROGRESS REPORT ON THE PUBLIC LAND LAW REVIEW COMMISSION 


Supplementing previous communications [7, 8], 
my purpose is to inform readers on the agricultural 
economics aspects of the work to date of the Public 
Land Law Review Commission. 

Deserving a place in every university library is 
the Commission’s 828-page public land history [5]. 
The volume shows how public land laws and policies 
have influenced the sweep of American history— 
their role, for example, in the westward population 
movement, the homesteading adventure, the cattle 
and sheep wars on the western range, the growth of 
logging and mining, and the rise of conservation. 

Despite handicaps, such as poorly drafted legisla- 
tion and ineffective administration, the results of the 
Federal land system were surprisingly good, the his- 
tory states. For example, by 1900 the public land 
states outside of the South contained 2.5 million 
farms that were 70 percent owner-operated. It was 
possible to say that public domain had been adminis- 
tered so as to increase the class of small landholders, 
as Jefferson had desired. 


The history is the only substantive volume that 
will be printed for distribution by the Commission 
until its report and recommendations are submitted 
on or before June 30, 1970. As of September 1969, 


23 study manuscripts had been distributed to the Ê 


Commission and its advisory groups out of a total of 
33 studies. Certain of the manuscripts will be of spe- 
cial interest to agricultural economists. Among these 
are completed studies of commodity consumption 
projections [9], revenue sharing [3], Federal 


‘land laws and policies in Alaska [2], water re- 


sources on the public Jands [12], intensive agricul- 
ture [4], timber [1], forage resources of the 
public lands [11], and land use planning [10]. 

Members of the American Agricultural Economics 
Association have contributed notably to the Alaska, 
the intensive agriculture, and the forage resources 
studies, 

The Alaska study [2] emphasized the concept of 
multiple use management, which the authors say 
considers the full range of competing uses rather 
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than merely the “economic” value of the land con- 
sidered in terms of its “best use.” Multiple use man- 
agement, thus understood, gives due attention to 
‘general environmental concerns as well as commer- 

cial and financial concerns in planning for the use 
and management of public lands and resources. 

The study’s section on institutions and attitudes 
in relation to natural resources is a valuable contri- 
bution to an understanding of public land problems 
in Alaska and elsewhere. 

The authors assess the Homestead Act experience 
in Alaska as having misled the people with a “free 
land” myth and having encouraged the wrong kind 
of rural development. They emphasize the need to 
resolve problems of environmental deterioration be- 
fore Alaska repeats mistakes made in other states. 
Many mistakes have already occurred, such as unreg- 
ulated surface use of mines, disfigurement accom- 
panying abandoned military sites, and rural sprawl 
resulting from the public land settlement laws. 

The Commission’s researchers on intensive agri- 
culture [4] reported that, within areas adminis- 
tered by 7 Federal agencies in the 17 western states, 
there are 2.0 million acres of public lands that are 
suitable for crop production by dryland methods. 
Another 1.3 million acres are suitable by irrigation 
methods with water presently or potentially avail- 
able. About 1.0 million acres of these lands are al- 
ready being farmed by private operators under lease 
or permit. An additional 35.1 million acres was re- 
ported as suitable for irrigated crop production, with 
water not available. 

Some of the reportedly “suitable” Jands are in na- 
tional parks and national forests. Counting only 
lands controlled by the Department of Defense, the 
Bureau of Land Management, the Bureau of Recla- 
mation, and the Forest Service, the researchers esti- 
mated that there are 1.2 million acres with dryland 
potential and 1.0 million acres with irrigation poten- 
tial, with water available. The bulk of these lands 
are in Wyoming (203,000 acres dryland and 387,000 
acres irrigable), Idaho (83,000 acres dryland and 
< 306,000 acres irrigable),- North Dakota (206,300 
acres dryland), and South Dakota (217,000 acres 
dryland and 45,000 acres irrigable). 

The difficulty of producing definitive irrigability 
data may be judged from a statement made by a 
spokesman for the governor of Idaho on June 27, 
1969, that the figure of irrigable Federal land in 
Idaho for which water is available should be 8.5 
million acres instead of 306,000 acres. 

The researchers advised that United States 
agriculture can easily meet national food and fiber 
needs up to the year 2000 without calling for crop 
production on any of the lands now in Federal own- 
ership. Input-output analyses of selected counties 
showed, however, that substantial local economic 
growth would result from added crop production. 

Farmer experience after patenting government 
lands was described in 89 .case studies, showing own- 
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ership changes after patenting, current land uses, op- 
erating unit sizes, value of improvements, and cur- 
rent farm incomes. Among the findings are: (1) that 
there can be no one minimum size of farm that will 
produce any given level of “adequate” income for a 
farmer and his family; and (2) that, assuming a 
$5,000 minimum income level, the present 160-acre 
homestead and the 320-acre Desert Land Act maxi- 
mums are, with few exceptions, too low. 

In a companion legal study [6], the two main 
problem-causing elements were identified as: (1) the 
dwindled supply of Federal land that is suitable for 
crop production; and (2) the inadaptability of some 
provisions of the agricultural public land Jaws to cur- 
rent agricultural economic situations. The authors 
state, “As a result of these two factors, it may be 
that the homestead, desert land, and Indian allot- 
ment laws are obsolete and should be repealed.” 

The authors of the forage study [11] found 
that about 25 million animal unit months of range 
forage are provided annually from federally owned 
lands. This is equivalent to about 3 percent of the 
1966 total of forage consumed in the United States. 
The authors advise that annual usage could be in- 
creased to 41 million a.u.m.’s by applying more in- 
tensive improvement practices. Cost estimates were 
omitted. 

An encouraging note is that the rate of livestock 
forage produced from Federal lands declined only 2 
percent from 1947 to 1966. Increased range improve- 
ments on some lands offset deteriorated range on 
other lands and some reallocations to non-grazing 
uses. 

Original research on forage included mailed ques- 
tionnaires to 1,248 ranchers in 8 selected counties 
representing 8 western range regions. From 328 us- 
able replies, it was noted that Federal lands supplied 
29 percent of total range use. Over 75 percent of 
ranch receipts came from livestock. 

Interviews with 75 ranchers provided detailed 
data on ownership stability, commensurability, and 
extent of allotment management plans. Over 70 per- 
cent expressed willingness to finance all range im- 
provements on Federal lands if given assurance of 
compensation in event the privilege is lost. However, 
73 percent favored joint agency and rancher financ- 
ing of improvements, 

A survey of 12 loan and appraisal firms indicated 
no real differences in repayment performances be- 
tween public land users and other ranchers. 

The authors have accepted the usual hypothesis 
that rancher-permittees historically obtained Federal 
forage at costs lower than going private levels—that 
the cost differential caused the grazing privilege to 
acquire a capitalized value. Higher grazing charges 
would be “depressive,” the authors state. For exam- 
ple, a rancher having 200 animal units, and not quite 
covering costs after paying for owner and family 
wages under the 1968 charges, would lose about $600 
a year after the current 10-year schedule of rate in- 
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creases is in full efect. The authors say this will dis- 
courage rancher participation in investments, induce 
exploitative ranching methods, and cause loss of cap- 
italized public land permit values. 

Each manuscript lists and analyzes alternative ac- 
tions that might improve the public land laws, regu- 
lations, and administrative practices. The proposals 
provide a formidable array of possibilities for the 
Commission’s consideration. 


The Commission supplies its study manuscripts to 
its Advisory Council and its Governor’s representa- 
tives in each state. Access may likely be arranged 
through these sources or at selected national archives 


record centers pending final revision and publicatign~* 


by the Clearinghouse for Federal Scientific and 
Technical Information at Springfield, Virginia. 

KARL 5. LANDSTROM 

U. S. Department of. the Interior 
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IRRELEVANCE IS WHERE YOU FIND IT 


During the months preceding the AAEA annual 
meeting last August, national meetings of lawyers, 
architects, social workers, psychiatrists, and physi- 
cians had been disrupted in varying degrees by radi- 
cal groups within each organization [1]. Our meet- 
ing, on the other hand, was sedate and uneventful, as 
we enjoyed the considerable hospitality of the Uni- 
versity of Kentucky and the city of Lexington. Any 
member who found himself not totally enchanted by 
the program sessions could take himself on sight- 
seeing trips to the many horse farms in the area, to 
the uniquely attractive state capitol in nearby Frank- 
fort, or to Ashland, home of Henry Clay, right there 
in downtown Lexington. 

During the two weeks following the close of our 
meeting on August 20, extending through the Labor 
Day weekend, the American Psychological Associa- 
tion met in Washington, D.C., the American Socio- 
logical Association met in San Francisco, and the 
American Political Science Association met in New 


York City. “According to veteran psychologists, . . . 
[this] marked the first time in the organization’s 
77-year history that an APA meeting was physically 


disrupted” [4, p. 1101]. And the other two associa- - 


tions, though not physically disrupted, had some ses- 
sions and business meetings that were considerably 
more dramatic than usual. At all three meetings, the 
dissidents were mainly graduate students and youn- 
ger faculty members, and their rallying cry was “rel- 
evance.” 

Since there was no disruption at our meeting, not 
even any drama, it follows naturally and logically 
that the work of agricultural economists, as por- 
trayed and presented in the various sessions last Au- 
gust, must be substantially relevant to today’s prob- 
lems, and generally useful in dealing with them. 
Nevertheless, and despite the cogency of this reason- 
ing, I should like to raise a small question as to the 
complete relevance of a general meeting of agricul- 
tural economists in the state of Kentucky that made 


i> 


no mention of the current problems of tobacco. I am 
firmly convinced that the need for relevance applies 
not only to those who are dealing with such over- 
„arching problems as hunger, poverty, population, 
“civil rights, Vietnam, Black power, and nuclear 
weapons, but also to those of us who have only the 
problems of three million farmers—or a half mil- 
lion tobacco farmers—to worry about. 

“There are billboards in the South that read: 
Caution: Anti-Smoking Propaganda May Be Hazard- 
ous To Your Economic Health. And well it might. 
Smoking is big business in the South. In Kentucky, 
it accounts for 40 percent of the state’s total 
[farm] income, 77 percent of its cash crops™ [6, p. 
274]. The importance and gravity of this problem 
in Kentucky was emphasized on the first day of our 
meeting, when Lt. Gov. Wendell Ford told a state 
fair crowd in Louisville that tobacco farmers should 
“begin looking around for other major sources of in- 
come” [2]. This was followed by an editorial in 
the Lexington Herald urging business and commu- 
nity leaders to unite in support of tobacco farmers. 
“If tobacco fails, our entire economy will be hurt se- 
verely” [5]. 

It is, I think, most unfortunate that no session at 
our meeting, not even a “vignette,” or short paper, 
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was devoted to tobacco. True, the post-conference 
tour was of the Brown & Williamson Tobacco Com- 
pany’s Lexington processing facilities and of R. J. 
Reynolds Company’s large nearby burley .tobacco 
farm. And, on Monday afternoon, about 15 of us 
took advantage of the opportunity to tour the To- 
bacco and Health Research Institute, established 
just two months earlier to combine tobacco research 
in all disciplines into one coordinated effort. But 
these were extracurricular activities; there was noth- 
ing on tobacco in the formal program. 

Relevance is not only “where it’s at,” it is also 
where each one of us is at. Those of us who are not 
directly involved in problems of world-shaking im- 
portance, of which there are all too many nowadays, 
should nevertheless try to be relevant and useful in 
our own small areas of expertise. We should each of 
us, in other words, “do our own thing.” In his presi- 
dential address at Lexington, Dale Hathaway gave 
strong support to “problem-solving research” and 
said that “being useful and relevant is more impor- 
tant than being respectable [3, p. 1021]. Amen. 

ERNEST W. GROVE 
Agricultural Stabilization and 
Conservation Service, USDA 
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ECONOMETRICIANS AND THE DATA GAP: REPLY TO A COMMENT 


In the August 1969 AJAE [1], O'Dell has sum- 
marized “Grove’s Complaint” (an apparent new best 
seller) into three categories and correctly recognizes 
„that categories (1) and (3) are generalizations 
‘against a major part of the younger generation of 
economists. He also should have added, “and purely 
one man’s opinion.” 

With respect to complaint (2a), both the pub- 
lished and unpublished information available to the 
authors indicated the data were legitimate and con- 
ceptually usable in the model reported. 

With reference to complaint (2b), there was no a 
posteriori fishing. Several alternative models were 
hypothesized based upon economic theory, prior cap- 
ital investment studies, and knowledge of the subject 


by the authors, Additional use of the computer 
makes it possible to investigate several legitimate 
models and report the best at a lower cost than the 
alternative research route of taking much longer de- 
liberation time, settling on one model, and calculat- 
ing the results, which then may or may not be opti- 
mum within the legitimate subset of alternatives. 
Also, most things are not free! Journal pages are 

not free—therefore, this brief reply and again our 
reference to Bulletin 545 [2]. 

Joun T. Scorr, Je 

University of ITHinois 

EARL O. HEADY 

Iowa State University 
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ECONOMICS IN REGIONAL WATER RESEARCH AND POLICY: COMMENT 


In a recent article in this Journal [1], Castle 
and Youmans (hereafter C-Y) reject the view that 
water resource programs and projects should be de- 
signed to reflect the multiobjectives of society. In 
particular, they reject, for purposes of system design 
and evaluation, the possibility of establishing trade- 
offs between the national income objective and in- 
come distribution. Instead, they approve of the pres- 
ent process in which projects are designed by profes- 
sionals in the Executive branch to maximize an ob- 
jective function whose only or principal component 
is gains in national income. Projects designed in this 
way are then reviewed by senior policy makers in 
the Executive and by the Congress, where a neces- 
sary condition for approval in almost all cases is 
that the ratio of national income benefits to national 
income costs be at least 1:1. Beyond this threshold, 
the policy makers can give effect to other objectives 
by authorizing and/or funding one project rather 
than another. We feel that C-Y have not well appre- 
ciated the deficiencies of the present process, nor the 
appropriateness of multiobjective planning for 
water resources and other public investments, 

It goes without saying that each project designed 
according to the present process, which maximizes 
contributions to national income, will have influences 
that relate to certain other objectives—income redis- 
tribution to the region that the project serves, for 
example; and the designers can measure these influ- 
ences, although they do so infrequently. Under pres- 
ent procedures, the reviewing authorities can give 
some weight to these nonefficiency effects, preferring 
in the appropriation of funds, for example, a project 
in Maine, which is a depressed area, over one in 
Florida, provided the national income benefit-cost 
ratio of the Maine project is at least 1:1. But there 
are important defects in this method for recognizing 
the nation’s nonefficiency objectives. Project benefits 
for objectives other than gains in national income 
are not measured systematically, although this could 
be changed. More basically, it is one thing to design 
projects so that they maximize national income 
gains, and then to measure the consequential or “sec- 
ondary” impacts of these projects on other objec- 
tives, and quite another thing to design the projects 
from the beginning in response to a function that in- 
cludes the several objectives of the political commu- 
nity. Projects developed under the two methods will 
differ in both physical characteristics and benefits 
and costs. Those designed under the second method 
will be significantly more responsive to the nation’s 
objectives in approving and supporting the programs 
to which they contribute. 

It could be argued that, because the necessary 
condition for approval of projects is simply that na- 
tional income costs do not exceed national income 
benefits, professionals do in fact design projects to 
achieve objectives other than increasing the national 


income, providing they can satisfy the national in- 
come constraint. Any survey of the benefit-cost ra- 
tios of authorized projects would show that this is * 
not the general case, however. Planners, apparently, 
attach a high value to achieving ratios greater than 
unity, although the constraint procedure is used, no 
doubt, in certain instances. But there is a far more 
basic problem with this argument. If their instruc- 
tions from the policy makers are simply to meet a 
national income constraint, how are the professionals 
to know the objectives, other than income, that they 
are to use in their design function? Even if the 
professionals are given another objective—for exam- 
ple, increasing, income in a depressed region—for 
them to design a project so as to maximize this non- 
efficiency objective, subject to the constraint that 
national income costs do not exceed national income 
benefits, would be to design for a specific trade-off 
between these two objectives, but possibly without 
adequate consideration in the decision-making proc- 
ess of what this trade-off should be. 

C-Y argue that, in order to accept the possibility 
of trading off national income gains against income 
distribution, it must be assumed that these two ob- 
jectives are in the same hierarchy of ‘social goals; 
but that, in fact, national income is a less ultimate 
objective than income distribution, so that the two | 
cannot be traded off. National income growth is, 
they say, an instrumental objective, desired for more 
ultimate ends, whereas income distribution is itself 
an ultimate goal. The principal flaw in this argument 
is the implicit idea that the determination of objec- 
tives to be traded off in investment programs is the 
proper subject of a priori analysis in terms of hierar- 
chies or some other ordering scheme. In fact, it is an 
empirical matter. In the United States, the legisla- 
tive process, involving normally initiation by the Ex- 
ecutive branch and review and control by the legisla- 
ture, determines both the objectives of different pro- 
grams and the ways in which these objectives should 
be traded off one against the other. In the case ofa 
water resource development, it seems clear that both 
increasing national income and achieving certain in- 
come distribution patterns have been objectives in 
legislation. The important question as discussed 
above, is how these objectives can be reflected in 
project and program design. 

C-Y say that they do not know how trade-offs 
might be calculated and that, in any case, for this to 
be done economists must first specify a social wel- 
fare function. But trade-offs can and should be de- 
rived by executives from a properly informed legisla- 
tive process, with rough trade-offs used in sketch 
plans for project and program design, and improved 
trade-offs used in detailed project design as the re- 
sult of an iterative process between design and re- 
view in the legislative process. Moreover, there is no 
need for economists to specify social welfare func- 


tions in detail; the legislative process itself enunci- 
ates the social welfare function in a democratic soci- 
ety. This is what representative institutions are for. 

The legislative process for this purpose can be im- 
_proved, to be sure, principally by bettering the collec- 
tion and presentation of data on relations between 
the design and performance of different types of 
public investments on the one hand and different 
trade-offs among objectives on the other. But this 
will come about only when economists like C-Y and 
other professionals recognize the legitimacy of the 
political process. 

C-Y’s argument that we should stick by the pres- 
ent system of selecting water resource projects from 
among those designed to maximize national income 
contributions fails to recognize that the present sys- 
tem is also a multiple objective system, except that 
the trade-off are implicit, generally inefficient, and 
sometimes internally contradictory. The implementa- 
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tion of new multiobjective techniques can and 
should materially improve the returns to society 
from Federal investment in water resource programs, 
One final point deserves mention. C-Y regard the 

famous sentence in the Flood Control Act of 1936 as 
establishing a 1:1 national income benefit-cost ratio 
as a necessary criterion for project approval. This 
view appears to be a legacy of the 1950 Green Book 
and the efficiency-oriented view that it imposed on 
water resource economics. In fact, there is abundant 
evidence in the planning documents of the ’30’s that 
this sentence refers to benefits for multiple objec- 
tives. 

ArTHuR Maass 

Harvard University 

Davip C. Mayor 

Massachusetts Institute of 

Technology 
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ECONOMICS IN REGIONAL WATER RESEARCH AND POLICY: REPLY 


We are grateful for the Maass-Major (hereafter 
M-M) comment. In our paper we made what we be- 
lieve to be a rather subtle, but fundamental, point 
about the role of benefit-cost analysis in water re- 
sources development. It is good to know that it has 
been noticed. We are disappointed, however, to learn 
that several points were not understood or were mis- 
interpreted. It seems appropriate to examine the M- 
M comment relative to the original paper and then 
to return to our basic position for brief comment. 

1. The first sentence of the M-M comment reads 
“.,. Castle and Youmans reject the view that water 
resource programs and projects should be designed 
to reflect the multiobjectives of society.” 

This is surely a hasty generalization from false 
premises. We have argued that in a highly developed 
economy, economic efficiency, as measured by in- 
creases in national income, is at a lower order or 
priority than other possible objectives. The remain- 
der of the M-M comment rests on the above false 
premise concerning our position. 

2. M-M generally argue for multiobjectives in 
project design, but when they become specific, they 
discuss only income redistribution—income gain 
trade-offs. We believe there is good reason for this, 
as no one knows quite how to calculate trade-offs 
among multiple objectives. Until M-M address this 
problem explicitly, it is not possible to evaluate their 
statements because it ig not clear just what they 
really are advocating? 


* Tt is interesting that M. M. Kelso [1] comments favor- 


3. M-M imply that objectives other than income 
maximization cannot be stated a priori. Yet, Senate 
Document 97, which is currently the “bible” for 
planners, states three objectives of planning to be 
[4, pp. 1, 2]: 

a. Development.—National economic develop- 
ment, and the development of each region within the 
country, is essential to the maintenance of national 
strength and the achievement of satisfactory levels of 


b. Preservation—Proper stewardship in the long- 
term interest of the Nation’s natural bounty requires, 
in particular instances: 

(1) that there be protection and rehabilitation of 
resources to insure availability for their best use 
when needed; 

(2) that open space, green space, and wild areas 
of rivers, lakes, beaches, mountains, and related land 
areas be maintained and used for recreational pur- 
poses; and 

(3) that areas of unique national beauty and his- 
torical and scientific interest be preserved and man- 
aged primarily for the inspiration, enjoyment, and 
education of the people. — 

c. Well-being of people—-Well-being of all the 
people shall be the overriding determinant in con- 
sidering the best use of water and related land re- 
SOUTCES. 





ably on an earlier Maass article [2] but notes the failure 
of the author to grapple with alternative objectives to 
national income other than income redistribution. 
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The problem does not appear one of the paucity of 

objectives, but rather how to make these operational. 
4. M-M state that we have little appreciation for 

the contribution of our democratic institutions to the 

problems of project selection and design. We quote 

from a paragraph near the end of our original article: 


. economic science has not yet progressed to the point 
where it can serve as a substitute for sequential decision- 
making as this is reflected in our institutional framework. 


The above should make it clear that M-M failed to 
appreciate the most basic points we were attempting 
to make. We accept our share of the responsibility, 
but careful reading and listening is equally as impor- 
tant to effective communication as precise writing 
and speaking. Nevertheless, the difference between 
us may not be as fundamental as it may seem. We 
stated that we believe a benefit-cost ratio of unity 
tends to serve as a necessary condition at the present 
time, but there is nothing in our argument which would 
require that projects have a benefit-cost ratio of unity 
or greater. We would argue only that, if economic 


evaluation is to be the greatest assistance in the po- 
litical decision process, the evaluation should show 
what the net national benefits and the benefit-cost 
ratio would be if the project had been designed to 
maximize national income. We have the impression +$ 
that M-M believe we would elevate national income 
above other possible objectives when, in fact, we take 
quite a different position. 

There may be a procedure that would be consistent 
with our rationale and yet permit the accomplish- 
ment of what M-M apparently desire. Space limita- 
tions prevent full development here, but recent work 
suggests a procedure that may permit this to be 
done.? 

Emery N. CASTLE and 
RUSSELL C. YOUMANS 
Oregon State University 


1 Testimony was presented by Emery Castle at Hearings 
before the Water Resources Council in Portland, Oregon, 
August 11, 1969, on the Report to the Water Resources 
Council by the Special Task Force [4]. 
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NATURE’S FELICITY IN SUPPLY RESPONSE ANALYSES: COMMENT* 


It might be called teleologically the cooperative- 
ness of nature or simply regression to the mean. 
Whatever the tag put upon it, there is a random 
component in fluctuations in farm production and 
associated prices which makes it unlikely that an ex- 
treme departure in production (and price) will be re- 
peated immediately; and it gives a big assist to time 
series analyses of supply response to price. Although 
the principle itself is implicit in randomness, it takes 
on special meaning because of the lagged nature of 
production response in agriculture. The analytical 
import is to make the results of statistical supply re- 
sponse studies look better than they are. 

Farm production typically has a fairly regular and 
dependable production interval, often with pro- 
nounced seasonal pattern. This characteristic lends 
itself to period analysis of production response to 
price, in which product pricing is made concurrent 


* Helpful comments offered by Dale Colyer are a 
preciatively acknowledged. 


with production, but the response of production is 
lagged one or more periods. 

If that were the whole story, and agriculture per- 
formed as a sealed-in sector alternating in perfect 
harmonic motion, the various models of supply re- 
sponse including the cobweb demonstration would be 
intrinsically trustworthy. This is not so. Farm pro- 
duction is notoriously subject to random influences, 
notably good or bad weather. These cause the vol- 
ume of output in most years to be larger or smaller 
than its equilibrium value. Current price is depressed 
or lifted equivalently. 

But like the rainbow promise of no more ficods, 
following an aberration in output the most likely 
prospect is that it (the aberration) will not be 
immediately repeated. Thus is to be seen a sequence 
whereby initial distortion in price is followed by a 
correction in production. This has the marks of a re- - 
sponse of production to price. 

If too much or too little rain falls in the Com 
Belt and the corn crop is small and price high, the 


odds are that the crop will be larger the next year. 
This will be true in the absence of any managerial 
decision to increase it. Quite possibly, there will also 
_ be some deliberate effort to expand. The statistically 
` derived coefficient for price response will then be 
partly functional and partly fortuitous.+ 

The instant reference is an article on supply re- 
sponse published by Tweeten and Quance in the 
May AJAE [3], but this is circumstantial. The 
principle being commented on relates to numerous 
studies of supply response in both crops and live- 
stock, 

There are many points of application. For exam- 
ple, Tweeten and Quance correctly note two nagging 
questions regarding supply elasticities: “Is the elas- 
ticity increasing over time as the ratio of purchased 
to non-purchased inputs increases? And are farmers 
less responsive to price decreases than to price in- 
creases as fixed asset theory implies?” [3, p. 343]. 

If use of purchased inputs reduces susceptibility 
to natural events, it also reduces the fortuitous ele- 
ment in derived coefficients of supply response. 
Coefficients as derived in analyses may be no larger 
than in earlier years (a Tweeten-Quance finding), 
but they may be more valid. Similarly, if may be 
that fixed assets muffle supply response in the very 
short run, particularly on the downward side; but to 
the extent natural events continue to cause the re- 
sponse pattern described here, even the most inflexi- 
ble managers cannot thwart statisticians from finding 
a response coefficient. 

Manifestly, the chance element in the apparent 
production response, as well as the impact of fixed 
assets, is strictly short run. Neither affects long-run 
elasticity estimates. If in the long run all economic 
values are variable, by the same token all natural 
phenomena are normal. 

All of which leads to an observation Tweeten and 
Quance implied clearly-—that developments affecting 
supply response in agriculture increasingly put more 
focus on length of run. 


Livestock and Their Cycles 


But if annual variations in crop output are the 
most ready illustration of the principle described 


1In statistical analyses it is sometimes possible to in- 
troduce variables that improve the accuracy of coefficients, 
but this is difficult to do and frequently is not done. 
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here, the more interesting examples are in livestock. 
The chain of events in production, marketing, and 
price, which intermingle the induced and the acciden- 
tal and frequently bear a cyclical cast, has long fas- 
cinated analysts. Study of cycles in hogs goes back 
at least to the late 1800’s [1]. After all, livestock 
were the first fixed assets. The irreversible biology of 
growing animals sets a sequence in motion that lends 
itself to as many superficial price-response correla- 
tions as genuine ones. 

For example, it has long been debated whether 
the cattle cycle is self-generated or the result of the 
biology of bovines interacting with chance external 
events. But hogs present a more timely demonstra- 
tion. When hogs were the only way a farmer mar- 
keted his corn, hog production was physically con- 
trolled by corn harvests; and hog prices were solely 
a derived consequence thereof. The statistical dem- 
onstrations of response to a hog-corn price ratio 
were empirically accurate and useful for prediction, 
but theoretically suspect. 

Now that hog production is partly divorced from 
current corn yields, both the analyses and the histor- 
ical record change. True cyclicality is more evident, 
as indeed is to be expected. The hog-corn price ratio 
analyses, now more truly applicable, are also less re- 
liable; and the cyclical phenomenon as such proves 
more useful in prediction than before [2]. 

Where does all this lead? Probably to little more 
than a plea for more precise understanding of the 
analyses we conduct. Fred Waugh, one of the prime 
teachers in our field, has long insisted that our statis- 
tical analyses are less structurally definitive than we 
claim them to be, but still useful because the uni- 
verse fortunately churns out a fairly repeatable pat- 
tern. 

On the other hand, to whatever extent statistically 
derived coefficients are used in forming public poli- 
cies for agriculture, there is cause to throw up siren- 
shrill warnings. It would be hazardous to assume 
that the data derived from empirical studies that do 
not distinguish between coincidental and functional 
economic events would be highly reliable when ap- 
plied to policies and programs that presumably 
would be consciously designed to pursue specified 
ends. 

Harod F. BREIMYER 
University of Missouri 
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' POSITIVISTIC MEASURES OF AGGREGATE SUPPLY ELASTICITIES: 
SOME NEW APPROACHES: COMMENT* 


In a recent and interesting article [3], Professors 
Tweeten and Quance utilize three alternative meth- 
ods in order to estimate the aggregate supply elas- 
ticity for U.S. agriculture. The approaches yield dif- 
ferent results; in particular, their first approach—a 
direct least squares estimate of the aggregate supply 
function—yields a lower estimate of the supply 
elasticity than their third approach—derivation of 
the supply elasticity from a knowledge of the pro- 
duction and input demand elasticities. One con- 
clusion reached in the article is that “the disparity in 
estimates does require considerable interpretation” 
[3, p. 351]. It is the purpose of this note to suggest a 
possible reason for the disparity. In addition, it is 
postulated that the estimates obtained from the 


third approach are to be preferred to those obtained 


from the first approach. 

As a starting point, let us set up an “illustrative” 
model, which we may use to compare the direct and 
indirect approaches to supply elasticity estimation. 
Firstly, let us assume that the aggregate produc- 
tion function may be represented by the logarithmic 
function :! 


(1) log qi = 81 log x1: + Gs log xx + GiT 


where g; is aggregate farm output in year #, xu and 
Xx; are the service flows from current and durable 
inputs, respectively, in year #, and T is a time trend 
variable representing the impact of disembodied 
technological change.? Normally, we would measure 
xu as the quantity of current inputs purchased in year 
i and measure xy as the stock of durable inputs at the 
end of year t. 

Secondly, let us assume that the demand for each 
input flow may be represented by a logarithmic 
partial adjustment model: 


(2) log aye = (1 — ADB: log Pi + N log tim 
where P: represents a column vector of the relevant 
price variables, §; represents a row vector of co- 
eficients and (1—A,;) represents the coefficient of 
adjustment. This model is the “working” equation 
of the following geometric lag distribution: 
log su = (1 — NJ (G -ANEH ML Hoe 

+ APL*)B; log Pe} 
where Z is the lag operator.? Let us note that (3) may 


(3) 


* The helpful comments of Professor W. J. Thomas are 
gratefully acknowledged. 

1 Throughout the analysis it will be assumed that inputs 
are classified into two groups only. The reader may easily 
generalize the analysis for the case of $ inputs. 

2 Tweeten and Quance used a productivity index variable 
and not a time trend variable. However, it can be argued 
that the latter is to be preferred—see Griliches [1, p. 283]. 

3 That is, L log x= log x1; L? log x:=log zes etc. 


be rewritten as: 
(1 — z) 
eye? 
By substituting (4) into (1), we may derive the 
supply function: 
a(l — Ay) 





(4) log tu = ĝi log Ps 


log gi = TAL log P: 
k ZLM al Pitof 
la NL 2 1O08 L T Gy 
Let us define: 


(6) gi a(l —)fi and gs = h(l — ^ħ)ba 
Therefore (5) may be rewritten as: 

{ (br + 2) — (br t ord) L} 
1 — (Aart ADL + ADA? 
From (7) we may derive the corresponding “work- 

ing” equation: 
log qi ™ (61 + da) log Pe — (11 -+ ads) log Pea 
+ (At + Aa) log Jt — (AA) log Ji + aT 


Alternatively, by substituting (2) into (1), we may 
derive the following “hybrid” supply function: 


(T) loga: = log Pi + aT 


(8) 


2 | 
log ge = 2 a(l — M)Bi log Pe 
{i=l 
©) | 
+ 2 ar; log ti-i HaT 
1 


Now assume that product price represents the first 
element of the P vector and is therefore denoted by 
P,. The coefficients of P, in the 8; and ¢; vectors are 
therefore denoted by 8, and ġa. We may then de- 
rive product price supply elasticities either from 
equation (8) alone or from equation (9) with the 
help of information provided by equation (2). The 
one-year short-run supply elasticity, which we de- 
note as 0 log g/d log Pi, is derived as: 


2 
(10) dlog g/d log Pi = (gn + on) = 2, all —rAdBa 


Note that (1—A,)8; is the one-year short-run de- 
mand elasticity for x; with respect to Pı. The two- 
year short-run supply elasticity (the short-run elas- 
ticity defined by Tweeten and Quance) is derived 
from (8) as: 


ð log g/d log Pi = (fir + bar) — (irda + Gard) 
(11) + (Ar + Aa) (bir + pa) 


1 
- 2, ad (1— ADB HNC —ADBa} 
‘In the derivation of (8), aT is multiplied by 


{1—(Ar+-Ag)£-+-AiAaL?}. This leads to a modified coefficient, 
denoted in (8) by dy, on the trend variable. 


Equation (11) may also be derived from (9) utilizing, 
from (2), the equation: ô log x; /8 log P1= (1—A Bi. 
Note that {(1 —A Dbia tA; (1 —A Dbi} is the two-year 
short-run input demand elasticity. Finally, the long- 
run or equilibrium supply elasticity (as defined in the 
Nerlovian sense) is derived from (8) as: 


(pu + on) — (pudr + Garry) 
1— M t) tA 


? 
= >) 68a 
il 


ð log g/d log P; = 
(12) 


Equation (12) may also be derived from (9) utilizing, 
from (2), the equation: ô log x; /d log Pı=fi. Let 
us note that Bi; represents the equilibrium demand 
elasticity for x;. 

Equation (11) expresses the two-year short-run 
supply elasticity as the summation of the production 
elasticity of x, multiplied by the two-year short-run 
demand elasticity for xı and the production elasticity 
of xı multiplied by the two-year short-run input de- 
mand elasticity for x2. Similarly, the long-run supply 
elasticity is expressed, in equation (12), as the sum- 
mation of the production elasticities multiplied by 
the long-run input demand elasticities. The third 
(indirect) approach adopted by Tweeten and Quance 
was to obtain separate estimates of the production 
elasticities and the relevant input demand elasticities 
from outside sources and thence, by way of equations 
similar to (11) and (12), obtain supply elasticities. 
The relevant input demand elasticities were esti- 
mated from input demand functions specified as 
linear versions of equation (2). From these functions, 
it was found that the adjustment coefficient for every 
input was less than one. This evidence implies that 
in our illustrative model we are correct in assuming 
that 0<A;<1 fori=1, 2. However, the first (direct) 
approach of Tweeten and Quance ignores part of this 
evidence and is, therefore, inferior from a scientific 
standpoint to their third approach. In particular, 
whilst their first approach assumes, in the termin- 
ology of our “illustrative” model, that 0<As<1, it 
also has the assumption that A;=0. In other words, 
it assumes that the demand for all current inputs is 
in equilibrium, although assuming that the demand 
for all durable inputs is in disequilibrium.® Thus, the 
assumption that A;==0 means that equation (9) re- 
duces to an equation of the form: 


(13) log qi = Co log Pi+ C3 log Ini t CT 


Let us note that xa:_1 is formally identical with the 
variable used by Tweeten and Quance to represent 
the beginning year stock of durable inputs (this 
variable is denoted by them as S,‘). Consequently, 


6 They did in fact have eight input categories whereas we 
have only two in our illustrative model. 

8 For justification of this statement, the reader is referred 
to Heady and Tweeten [2, pp. 428-430], where the model 
used by Tweeten and Quance is described in some detail. 
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(13) is identical, apart from the logarithmic specifica- 
tion, with equations 1 to6in Table 1 of Tweeten and 
Quance’s article.” However, from the evidence pre- 
sented by Tweeten and Quance on adjustment co- 
efficients, it would seem that they were at fault in 
forcing the assumption A,=0 on to the data in their 
direct estimation procedure. In the light of this, it is 
suggested that equation (9) represents a better form- 
ulation of the true relationship and that Tweeten 


and Quance should have estimated this equation by 
fitting to the data: 


(14) log gq: = yolog Pi + y1 log ziei + v2 log gaa + yT 


If this is the case, it will be noted, firstly, that the 
direct approach of Tweeten and Quance may be sub- 
ject to specification bias. For example: 


(15) E(Co) = yor + fp. rn 


where fps 18 the coefficient of Pi in the auxiliary 
regression of x1;_1 on the independent variables in 
(13). Secondly, and probably nord importantly, 
their formulae for the supply elasticities omit a 
relevant term. Their two-year short-run supply elas- 
ticity is derived from (13) as: 


(16) a log g/d log Pi = Cu + Call 
whilst the ‘true’ equation, (14), yields | 


8 log g/d log Pı 
= yo + yl — AdBult v(t — Apu 


where (1-\,)Bj1 is estimated from the demand function 
for the tth input. 

Similarly, the long-run supply elasticity is derived 
from (13) as: 


(18) ð log g/d log Pi = Co. + Bs 
whilst (14) yields: : 
(19) ð log g@/a log Pi = yo + ybul+ vba 


Thus, if equation (14) is the “true” equation, as 
the evidence on adjustment coefficients indicates, 
then the direct approach of Tweeten and Quance, as 
represented by equation (13), may be expected to 
underestimate the two-year short-run and the equi- 
librium supply elasticities. This consideration leads 
the author to prefer the estimate yielded by the third 
approach of Tweeten and Quance to that yielded by 
their first approach. | 

A. J. RAYNER 
University of M Onee, England 


4s) Bat 


(17) 


7 We might note, in passing, that equation 7 in Table 1 of 
Tweeten and Quance’s article is misspecified under the 
assumption that 44=0, 0<da<1. Thus, our equation (8) 
reduces under this assumption to an equation of the form: 
log qe= da log Pit+d, log Pert log ge_1}+-dsT. Equation 7 
of Tweeten and Quance omits the lagged iprice variable and 
is, therefore, incompatible with ee 1 to 6 of the same 
table. 
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NATURE’S FELICITY, SPECIFICATION ERROR, AND BIAS IN 
SUPPLY RESPONSE ANALYSES: REPLY 


It might be called teleologically the cooperative- 
ness of nature or Professor Breimyer’s generosity. 
Whatever the tag, anything that gives a big assist to 
our time series supply analysis is appreciated. We la- 
bored long under the impression (illusion, according 
to Breimyer) that Mother Nature is an unpredict- 
able and perverse dame who thwarts our best econo- 
metric efforts. The burden for proving the felicity of 
nature falls on Professor Breimyer; we offer below 
some arguments that she is not on the side of the 
econometrician. Professor Rayner’s comment is also 
discussed below. 

Two aspects of nature must be considered. One is 
the unpredictable disturbances which arise from the 
weather or more broadly from exogenous changes in 
the economy. Another is the more predictable, sys- 
tematic behavior of nature apparent in the biological 
processes characterizing the production pattern in 
crops and livestock. More generally the latter type 
of “nature” may also be characterized by the fairly 
regular patterns of adjustment or expectation formu- 
lation stemming from time required to plan for the 
future, make decisions, ship merchandise, overcome 
institutional barriers, etc. 


Weather 


Given that markets characterized by the conver- 
gent cobweb (recursive) model are in equilibrium, a 
shock is needed to renew the cyclical process of ad- 
justment to an equilibrium, For weather to be re- 
sponsible for the very remarkable regularity in the 
cattle cycle, the shock (disturbance) would need to 
come once each nine years. The hog cycle shock 
would need to come each four years and the poultry 
cycle shock even more often. It is remotely conceiv- 
able that all cycles could be explained by a shock oc- 
curring regularly each (say) 18 months, but there is 
total lack of such observed patterns in the weather. 

Research at Oklahoma State University that has 
focused on yields gives some basis to reject the hy- 
pothesis of complete randomness in nature, but pro- 
vides no evidence of the type of nonrandomness that 
would account for the cycles observed in crop or 
livestock production [1]. Furthermore, the cycles 
are apparent more in livestock than in crop produc- 
tion, although the latter should reflect much more 
closely any systematic patterns in weather. And 
weather would be expected to have less impact on 


ageregative data of the type we used because the ef- 
fects average out. Furthermore, by using input de- 
mand equations (which do not include weather vari- 
ables because almost no statistical association has 
been found between weather indices and the input 
quantity [cf. 2]) and by including in the aggrega- 
tive supply equation a productivity variable 7 
(which embodies the influence of technology and 
weather and which converts the supply equation es- 
sentially to an aggregate demand equation), the ef- 
fect of weather is minimized in our parameter esti- 
mates. If anything, the effects of weather biases the 
elasticity of supply toward zero because weather in- 
troduces errors into measurement of the independent 
variables. 


Biological Processes in Nature 


It is true that the growth and reproduction pro- 
cess in nature constrains farm production and plays 
a major role in production cycles. Still, the produc- 
tion cycle is conditioned by economic circumstances. 
If our model is adequately specified, the production 
cycle would not appear to flatter our price-quantity 
relationships. The price elasticities over various 
lengths of run accurately reflect the time to initiate 
and complete the biological processes. 


Specification and Bias 


Large R?s obtained in supply response studies in- 
dicate high predictive ability. Additional variables 
could “explain” very little more of the annual varia- 
tion in output. Thus, the important questions are: 
(1) Is the supply structure adequately specified? and 
(2) Are the coefficients, especially the price coeffi- 
cient, biased? — 

It is well to review briefly the specification of the 
economic model. The assumption of our supply 
equation was that the current quantity is a function 
of prices of last year and all previous years. And the 
current price is determined in the demand equation 
by the quantity, which is predetermined by prices in 
the supply function. This model is not exact—it is 
necessary to abstract from realities of nature to 
make the model statistically manageable. But does 
such abstraction make the results look better than 
they really are? No, at least not in the sense Brei- 
myer suggests. 

The market is not entirely recursive—it is in 


% 


part simultaneous. That is, current prices play some 
smali role in determining the current supply quan- 
tity, and past quantities play some small role in de- 
termining the current price in the demand equation. 
The result is least squares bias in our model. De- 
mand and supply have opposing effects on the price- 
quantity relationship in the supply equation and bias 
the supply elasticity downward. Similarly, failure to 
account for the effect of the current price on the 
supply quantity biases the short-run (two-year) price 
elasticity of supply downward. Furthermore, failure 
to account for the long-term impact of operating in- 
puts on the supply quantity tends to bias our supply 
elasticity estimates from the single equation down- 
ward. This latter bias in our aggregative supply 
equation is pointed out by Rayner and is the result 
of our desire to simplify the analysis to conform 
with the limitations of least squares and the quality 
of the data. 

Distributed lag models containing lagged values of 
the dependent variables are likely to be characterized 
by a correlation between the disturbances and the 
lagged value of the dependent variable used as an in- 
dependent variable. The result is to bias upward the 
coefficient of the lagged dependent variable. This in 
turn biases toward zero the estimated adjustment 
rate and biases upward the long-run supply elastic- 
ity, other things equal. However, other things are 
not equal, and the high correlations among the stock 
of productive assets (Sp), productivity (T), and 
lagged output (0) make it very difficult to separate 
the effects of each of these variables. The intercorre- 
lations cause instability and seem to bias the coeffi- 
cient of Oz. downward in equation 7, Table 1 [3, p. 
344]. This in turn leads to an unusually high esti- 
mate of the adjustment rate and a low estimate of 
the long-run price elasticity of supply. 

In short, the effect of nature is to make the un- 
veiling of the supply elasticity a very difficult task. 
Statistical complications arising from nature, includ- 
ing errors in the variables, tend to bias the estimates 
of supply elasticity downward and in this sense make 
our estimates “look worse than they really are.” 

In one sense, however, our use of nature makes 
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our estimates look better than they really are. The 
index of productivity T, used as an independent vari- 
able, includes the effects of weather as well as 
technology. Inclusion of T raises the R? and reduces 
the standard error of the estimate, which, other 
things equal, enhances other statistical properties of 
the equation (it Jowers least squares bias, reduces 
the unfavorable impact of autocorrelation, etc.). Use 
of T is an attempt to put nature in the cage where it . 
can be observed rather than leave it free to do dam- 
age at will. But we are criticized by Rayner for it 
(see his footnote 2); and it does make our equation 
“look better than it really is.” The value of T is not 
known for predicting output in any future year. Fur- 
thermore, T could introduce bias if it were simulta- 
neously determined with prices and other endogenous 
variables. We have been unable to detect any statis- 
tical association between T and past prices, however, 
so that the bias introduced by T is believed to be 
small. 

In conclusion, the effect of nature is to bias 
downward the estimates of the supply elasticity. 
However, by careful choices of technique and esti- 
mates, we have attempted to correct for this bias in 
presenting our final estimates of the elasticity. The 
inclusion of productivity T as a variable in our sin- 
gle equation makes our equations “look better than 
they really are” and gives an overly optimistic mea- 
sure (based on the standard error of the estimate) 
of the ability of the equation to predict the future. 

We hope eventually to refine our estimates. We 
have a computer program that allows separate lags 
on operating inputs and durable inputs and that also 
estimates a first order autoregressive coefficient. 
While these refinements are consistent with the 
suggestions of Rayner, our past experience leads us 
to be less than optimistic about increasing the preci- 
sion of the parameter estimates. The data are just 
not adequate fuel for the very high powered econo- 
metric engines at our disposal, 

LUTHER TWEETEN 

Oklahoma State University 

LEROY QUANCE 

Economic Research Service, USDA 
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FINANCIAL RETURNS IN AGRICULTURE: COMMENT 


In a recent note, Bostwick [1] discusses the ap- 
propriate base when the purpose is to estimate the 
rate of return earned by past money investments in 
resources of the farm firm. He also presents an ex- 
ample to demonstrate the effect of owner equity on 


the rate of return on investment. It is our contention 
that Bostwick’s approach is, at best, confusing and 
that it has little significance from the standpoint of 
its stated objective—to increase the accuracy of the 
estimates of financial returns in agriculture. 
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Table 1. Costs and returns on a cattle ranch 


























vated Full Part Part 
Item equi emuly*" 
(1) (2 3 (4) 
dollars 
Investment: 
Land 1,528,837 | 1,528,837 | 1,528,837 | 550,381 
Buildings, etc. $5,043 55,043 $5,043 55,043 
Machinery 8,491 8,491 8,491 8,491 
Livestock. 128,980 128,980 128,980 | 128,980 
Total investment | 1,721,351 | 1,721,351 | 1,721,351 | 742,895 
81,554 81,554 81,554 
61,153 61,153 61,153 
142,707 142,707 | 142,707 
28,961 28,961 28,961 
l 11,008 11,008 
Total cash costs 28,961 39,969 | 39,969 
Noncash costs: 
i 5,413 5,413 5,413 5,413 
Operator and 
family 3,000 5,000 5,000 5,000 
Interest on 
operating costs 1,014 1,014 1,014 1,014 
Interest on 
investment meme — m 26,137 
Total non-cash 
costs 11,427 11,427 11,427 | 37,564 
Net cash income? 52,593 52,593 41,585 41,585 
Net ranch income 46,1664]  107,319° 96,311°| 65,174! 
Return to capital 
and management 41,1668 102,3198 91,311% | 72,512 
Rate of retarp on 
2.39% 5.94% 6.08% | 13.87% 
s See ee Lt, p. 654]. 
a “mr deve tons on date presented In [1, p. 664]. 
me at average prices, 
b Prices at 1965 levels. 
c Gross income less cash costa. 


d Net cash income less eeii and interest on operating capital. 
a e ee DOAS vi cng EE TP PATEE eee (im om 


a ee Geeta teas aa iaber. 
et Income less s or an 

" a Return to capital and A E percentage of owned 
ves 


perp ns Lor Tha Dant emiliy bader: 

1 wes bought on mortgage in 1955, or 10 years prior to date of 
stu e is 60 60 percent, and th the mortgage carries a con- 
tractual interest rate of percent: 

2) There has been an increase {n land values a 


4 percent per 
year from 1985 to 1965, in the area where these budgets are 
applicable. 


The example used by Bostwick is reproduced in 
columns 1 and 4 of Table 1. The middle two col- 
umns contain our derivations. In this table, the rate 
of return on investment is computed for the year 
1965 for full equity and part equity situations. We 
fully agree with Bostwick in his condemnation of the 
customary accounting system, which does not include 
the annual change in the value of the land in calcu- 
lating the rate of return to investment in the 
farm. The effect of including this noncash income on 
the full equity ranch situation is shown in columns 1 
and 2 by an increase of 3.55 percent in the rate of 
return on investment. 

His second point is that the book value should be 
used in valuing past investments for purposes of cal- 
culating the rate of return on investment. With this 
point we disagree. It is our contention that the op- 


portunity cost or price of land and other productive 
assets at the beginning of the period being evaluated 
is the only relevant basis for calculating the rate of 
return on investment. This is the case regardless of 
the owner’s equity in the assets. 

The significance of this point of dissention can be 
observed in the part equity case shown in columns 3 
and 4 of Table 1. Bostwick contends that the invest- 
ment in land in this case is the price paid for the 
land in 1955 ($550,381), yet the opportunity cost of 
the land at the beginning of 1965 was the same as in 
the full equity case ($1,528,837). The use of oppor- 
tunity cost rather than the original cost of the land 
reduces the rate of return on investment from 13.87 
to 6.08 percent. Although the appropriate cost to use 
depends on the question being asked, for questions 
pertaining to resource allocation by the individual 
entrepreneur or to the competitive position of the 
agricultural sector, it would hardly seem appropriate 
to use the initial cost of the land rather than the op- 
portunity cost of the Jand at the beginning of the pe- 
riod for which the rate of return is being calculated. 
The use of the price actually paid 10 years pre- 
viously in computing the rate of return in 1965 vio- 
lates a basic principle of rational behavior that “past 
costs are lost costs” or that “by-gones are forever 
by-gones” [3, p. 104]. Ironically, the use of book 
values is one of the major dogmas of the traditional 
accounting system that Bostwick is concerned with 
indicting. 

The full disparity between the use of book value 
and opportunity cost as the basis for returns is real- 
ized when part equity enters the picture. The rate of 
return is increased only slightly in the part equity 
case when opportunity costs are used (6.08 percent 
vs. 5.94 percent). Obviously, the rate of return on 
owned investment increases, other factors equal, 
with decreases in owner-equity so long.as the gener- 
ated rate of return is greater than the contracted 
rate of interest on the debt-capital. However, the 
fact that the rate earned on owned capital increases 
as the relative equity in a business decreases is offset 
by the principle of increasing risk. Thus, as a farmer 
decreases his equity, financial leverage facilitating in- 
creased returns is gained, but the chances of losing 
his own capital increase [2, p. 196].2 

Assumption 2 in Table 1 is that the increase in 
land values averaged four percent per year from 
1955-1965 in the area where the ranch budgets are 
applicable. Yet the land in the part equity case ap- 
preciated in value from $550,381 in 1955 to 
$1,528,837 in 1965, which represents an annual rate 
of appreciation in excess of eight percent. Bostwick 
agrees to the inclusion of this appreciation as income 
—‘‘it is a return to the ownership of the land re- 
source”’-—but then refuses to revalue the appreciat- 


*In view of the higher risk, one has ample reason to 
suppose that the rate earned by the owner-investor should 
be higher than the contractual rate earned by the lender. 


4 


ing resource, The appreciation adds directly to the 
owner’s equity so that instead of having a paidup eq- 
uity of 70 percent in 1965, as stated by the terms of 
a contract signed in 1955, the part-equity investor 
has an accumulated equity of over 87 percent in the 
ranch. The rate of return concept, as applied to 
long-lived assets of changing value, is compounding 
(or discounting) in nature rather than following the 
precepts of simple interest. 

Finally, it is not clear why an interest charge on 
the total equity of the investment is included as a 
cost in computing the rate of return in the part eq- 
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uity case (column 4, Table 1). As generally used, the 
rate of return is based on the total residual accruing 
to ownership of the investment. Additional interpre- 
tation is necessary in this case as it appears that the 
calculated rate of 13.87 percent is net of an opportu- 
nity charge of 5 percent on paid-in equity capital. 
However, the specific computation leading to a re- 
turn to capital and management of $72,512 is not 
stated in the note by Bostwick. 

E. C. Pasour, JR. 

D. F. NEUMAN 

North Carolina State University 
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FINANCIAL RETURNS IN AGRICULTURE: REPLY 


My apologies to Pasour and Neuman for failing 
to make a clear statement in the “Note” to which 
they refer. I must apologize also for the arithmetic 
errors that spoiled the data in the tabular example. 
This example may be ignored. The message, if any, 
is in the verbal argument. 

One of the notions I exposed for comment in the 
note concerned the base on which returns to past #- 
vestments should be calculated. The note was not 
addressed to any other concern. The base is given at 
any point in time by (1) the amount of the initial 
investment, plus (2) any subsequent additions to 
that investment, minus (3) capital recovered from 
the investment. For cash transactions, item (2) is 
zero; and for transactions involving land, item (3) is 
zero. Depreciable capital investments involving 
credit financing would require that all three items be 
evaluated. I would define “price” as equal to original 
investment only in cash transactions, when there is 
no value added through subsequent improvements. 
In credit transactions, the price defines the total in- 
vestment, shared between the owner and the lender 
and transferred from the latter to the former 
through payments on principal, Capital improve- 
ments add to the price as well as to the investment, 
while principal payments do not add to price but 
only change the investment balance in favor of the 
owner. Item (3) applies generally to depreciable cap- 
ital items, such as machinery, breeding livestock, and 
some buildings, on which the investor can recapture 
capital through depreciation, depletion, investment 
credit, etc. | 

I agree with Pasour and Neuman that the owner’s 


equity is critical to calculation of net worth and of 
alternative investment opportunities. It also changes 
with increases or decreases in the current value of 
capital assets. I am at a loss to understand how the 
traditional opportunity cost calculations can be used 
meaningfully in evaluating decisions made in the 
past. This is fun and perhaps educational to the in- 
vestor, but not very relevant. We simply do not yet 
know how to go back and modify the past in any 
practical way. Since there is no alternative to a past 
investment decision, one can hardly devise an oppor- 
tunity cost that requires at least one alternative for 
its validity. Anyway, the IRS is not sympathetic to 
bookkeepers who rewrite past investments to con- 
form to current values; they like to charge the in- 
vestor for capital gains when he transfers such in- 
vestments. 

A second notion that I failed to make clear in this 
note was that the return to the owner’s investment 
should not include the return he pays to someone 
else on, say, a mortgage loan. The investment on 
which the owner calculates his return cannot be any 
other than the investment he has made in the re- 
source. 

In a third unclear point, I was trying to argue 
that noncash (capital gains) returns from increases 
in the current value of assets should be entered ex- 
plicitly in the accounting system. I did not argue 
that these are return on investment. Elsewhere [1, 
2], I have argued that these are returns to owner- 
ship, controlled by some investment, 

Don Bostwick 
Economic Research Service, USDA 
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ON THE STATISTICAL ANALYSIS OF IDENTITIES: COMMENT* `. 


Burt and Finley [2] propose a method for diocatie 
the variance of a product of random variables into 
components associated with the separate random 
variables and interactions among them. In the pres- 
ent note, we call attention to some technical weak- 
nesses in their argument. 


The Variance of a Product 


Suppose that the random variables x; and x, have 
means u and us variances Var(x,) and Var(xs), and 
covariance Cov(x, x2). Then the variance of their 
product y(=2#1%) is 


(1) Var (y)—=AtBt+C+D+F+6G 
where 


A == uy’ Var (x1), 

B = m? Var (x2), 

C = Quis Cov (21, 22), 

D = E| (x — m) (za — ua — Cov (ms, x2) |?, 
F ws QurE| (x1 — pi) (a — ua)*], 

G = 2u Elle — m)? (z3 — pa], 


and # is used to denote the expectation operator. 
This formula, which is exact, is derived by Burt and 
Finley [2, equation (5)] via a Taylor series expansion. 
The same result, slightly rearranged, can be found in 
Goodman [4, equation (18)]. 

. Burt and Finley [2, p. 737] remark that since D, 
F, and G “have their origin in the second-degree 
terms of the Taylor series, we would expect them to 
be relatively unimportant, but in some sets of data 
they might give trouble.” In view of this, the authors 
propose to use only A+B+C, which is the conven- 
tional asymptotic approximation to the variance of a 
product, obtained by linearizing the product about 


the mean point (cf. Klein [5, pp. 257~—258]). The ac- 


curacy of the asymptotic approximation has been 
analyzed by Goodman [4, p. 709]. To illustrate the 
possible inaccuracy, two examples may help: Suppose 
xı and x, are normally distributed with unit means, 
unit variances, and covariance (= correlation co- 
efficient) of 1/2; then A=B=Ce=1, D=5/4, and 
F=G=0, so that a 29 percent error is involved ifVar 
(y) is approximated by A+ B-C. Alternatively, sup- 
pose xı and x;havezeromeans;thenA = B=C=FG 
= while D0; then a 100 percent error is involved. 

In their last sentence, Burt and Finley [2, p. 737] as- 
sert that strict independence of x; and x: implies that 
all terms in (1) except A and B would be zero, in 
which event we would have 


(2) Var (y) = us? Var (a1) + m? Var (2). 


* I am grateful to O. R. Burt and O. D. Duncan for in- 
structive comments. This paper was written during my 
stay at the University of Essex as J. M. Keynes Visiting 
Professor of Economics, and its preparation was also sup- 
ported by a grant from the Research Committee of the 
Graduate School of the University of Wisconsin. 


This a assertion E their remark earlier on 


the same page that D is necessarily positive and ' 


indeed is false. Independence implies that joint 
moments factor into products of univariate mom- 
ents; i.e., for all integers r and s, 


(3) Ellr — m)" (£: — wa)*] = [Ele — m) JE: — ps)". 


Taking r=s=1 gives C=0 since E(x —um)=0 
= E(xa— H); taking r=1 and s=2 gives F=0 Var 
(xı) =0; similarly taking r=2 and s=1 gives G=0; 
and with Cov(x1, x) =0, D becomes Eļ|(xı—p)? 
(x2—ps)7]. Thus, if xı and x, are independent, the 
variance formula (1) reduces not to (2), but rather to 


(4) Var (y) = us" Var (21) + m" Var (x2) 
+ El (a1 — ws)*(aa — p2)?]. 
Further, taking r=s=2 gives 
E| (x. — wa)*(~2 — n3)°] = Var (a1) Var (22), 
so (4) can be reduced to 
©) Var (y) = ys Var (a1) + m? Var (xa) 
-+ Var (21) Var (2). 


This result, which is exact, can be found in Goodman 
[4, equation (2)]. The fact that under independence, 
D is the product of the two underlying variances per- 
haps suggests why it is dangerous to ignore it in gen- 
eral 


Sewall Wright [7, p. 563] presented equation (4) 
above under an assumption of uncorrelatedness. 
Burt and Finley [2, p. 740, in. 3] note that mere un- 
correlatedness will not suffice to give (4) and remark, 
“A likely explanation of Wright’s formula is errone- 
ous derivation of the product relationship from a 
series expansion.” Our analysis suggests an alterna- 
tive explanation of Wright’s error: he mistook un- 
correlatedness for independence. In this connection, 
it may be worth noting that independence is more 
than sufficient to produce (4). Bohrnstedt and Gold- 
berger [1] show that (4) holds if the conditional mean 
and conditional variance of x, (conditional on x) do 
not vary with xg 


Allocation of a Variance 


Burt and Finley’s concern with the variance of a 
product stems from an interest in allocating the 
variance of y between its multiplicative components 
xı and xs. This problem arises in agricultural con- 
texts, e.g., when zı= acreage, xs= yield per acre, and 
when y=21%:=production. A recent demographic 
application is worth citing: Winsborough [6] allocates 
the variance of log y among its additive components 
log xı, log xa, and log ;, where xı = population/dwell- 
ing units, z:= dwelling units/structures, #;=struc- 
tures /area, and y= xx= population/area = pop- 
ulation density. He then proceeds to relate log x; 
(i=1, 2, 3) to explanatory variables. 

Burt and Finley’s proposal to ignore the terms D, 
F, and G and focus on 4+B-+-C in effect approxi- 


mates the product by a linear function, and nothing 
in the following will be lost if we suppose that we are 
concerned with a linear function from the start. 
Specifically, if y=x:-+22, then Var(y)=A+B+C, 
exactly. On this understanding, consider their alloca- 
tion procedure: It takes ;,= A/(A+B) as the direct 
effect of zı, p= B/(A+B) as the direct effect of x2, 
and piu=C/(A-+B) as the interaction or covariance 
effect. Presumably, $1/p2=A4/B is to be taken as a 
measure of the relative effects of yı and xs. 

As the authors note, the allocation problem is 
quite comparable to one in multiple linear regression. 
They proceed to show that an allocation by separate 
determination coefficients would amount to allocat- 
ing A+B+C into A+C/2 as the share of x: and 
B-+-C/2 as the share of x». The relative effects of the 
two components would then be given by the ratio 
(A-+-C/2)/(B+C/2). Clearly this is not the same as 
A/B, which leaves the reader puzzled by their asser- 
tion [2, p. 749] that “the complete interpretation ... 
of coefficients of separate determination .. . gives 
essentially the same results” as their own procedure. 

Burt and Finley [2, p. 740] give the impression that 
Sewall Wright would follow the coefficient-of-sepa- 
rate-determination route for allocating Var(y) 
= A--+-B+C. But a reading of the passage to which 
they refer [7, pp. 566-567] does not support this posi- 
tion. After changing notation and paraphrasing 
slightly, what we find there is: “In attempting to 
find the degrees of determination of y by xı and zz we 
meet a difficulty ... Var(y) is made up in part of 
elements due wholly to x; and xs, respectively, but in 
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part to a portion which cannot be divided between 
them. ... It seems best to define the degree of de- 
termination of y due to x: alone as A/(A+B+C) 
and the degree of determination of y due to x; alone 
as B/(A+B+C). The remaining term, C/(A+B 
-+(C), may be considered as determination by x; and 
x: jointly.” 


Comment 


It is intriguing to find Sewall Wright’s early work 
being brought to the attention of economists at this 
time. Wright’s work on partitioning multiple regres- 
sions was incidental to his main interest in formulat- 
ing and implementing causal models. Under the 
rubric of path analysts, he developed a fruitful ap- 
proach to structural equation models of the type as- 
sociated with modern econometrics (see, e.g., [7,pp. 
575-584]). Wright proceeded independently of, and 
indeed prior to, the mainstream of econometrics; nor 
is the econometric literature profuse with references 
to his work. His approach has recently been picked 
up by sociologists; a good introduction can be found 
in Duncan [3]. Agricultural economists should be par- 
ticularly interested to learn that before 1930 Wright 
had produced a simultaneous equation model of the 
hog market. His study, reported in [8, pp. 195-201], 
includes an accurate discussion of identification and 
estimation by instrumental variables, along with 
empirical elasticities! 

ARTHUR S. GOLDBERGER 
University of Wisconsin 
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ON THE STATISTICAL ANALYSIS OF IDENTITIES: REPLY 


We are largely in agreement with Professor Gold- 
berger and welcome his criticisms of our paper. In 
particular, we wish to thank him for bringing the 
paper by Goodman [3] to our attention and for 
pointing out our erroneous statement about the vari- 
ance formula for a product when the two variables 
are independent. Also, his illustration of the poten- 
tial inaccuracy of using only the linear terms of the 
Taylor series is instructive. However, we take this 
opportunity to make a few remarks on the points 
raised by Professor Goldberger’s note. 

In regard to the accuracy of our suggested ap- 


proximation, well-known properties of truncated se- 
ries suggest that the error is relatively small if the 
individual means are large relative to their respective 
variances. The error in the variance formula is a 
weighted sum of the errors resulting from a trun- 
cated series approximation to the identity at each set 
of values of its arguments, the approximation being 
about the point where the variables are at their 
means, and the weights are probabilities. Goodman’s 
equation (4) [3, p. 709] illustrates this very clearly 
for the case where the two variables are statistically 
independent. Goldberger’s examples support the 
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above generalization and so does the authors’ empiri- 
cal work, In [1, p. 741, Table 1], the authors found 
a substantial reduction in the error of the approxi- 
mate formula when variance was measured around a 
trend instead of around the mean of the time series. 
Taking variance about the trend greatly reduced the 
variance relative to the means. 

Nevertheless, there seems to be little excuse for 
not using the complete variance formula when deal- 
ing with a two-variable product identity because the 
computations are not that burdensome. If warranted, 
the simplification can be made at the stage of in- 
terpretation; that is, higher order interactions, D, F, 
and G in equation (1) of [2] can be ignored if 
their computed value turns out to be relatively 
small. When going to more complex identities, such 
as a three-variable product, the importance of a sim- 
plified formula mounts. 

Apparently, we expressed our views on the use of 
coefiicients of separate determination in an ambigu- 
ous manner. In our statement, “However, the com- 
plete interpretation and further decomposition of 
coefficients of separate determination as presented 


by Wright . . . gives essentially the same results as 
the foregoing analysis” [1, p. 740, emphasis added], 
we intended to say that Wright’s approach would be 
“essentially” the same as that described in the 
immediately preceding paragraph beneath equation 
(13) in [1, p. 740]. The only difference seen by us 
was the factor chosen for scaling—Wright would di- 
vide by (A+B+C), while we would divide by 
(A+B), in Goldberger’s notation. We had no pur- 
pose in presenting equations (14) and (15) except to 
show the relationship of our approach to that of 
coefficients of separate determination. 

In closing, we remark that our choice of a scaling 
factor was to force the sum of direct effects to unity 
for easy comparison, and this also gives interactions 
as measures relative to the sum of direct effects, 
which is convenient for interpretation. Of course, 
any scaling is arbitrary and the choice is of little 
consequence. 

Oscar R. Burr 

Montana State University 
ROBERT M. FINLEY 
University of Missouri 
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ON DEFINING UNECONOMIC REGIONS OF THE PRODUCTION 


FUNCTION 


In the February, 1969, issue of this Journal [4], 
Seagraves and Pasour present a rationale for a cost 
oriented definition of the economic regions of the 
production function. This note is intended to support 
and amplify their position. It is suggested that the 
regions of production be defined following Cassels 
[2] but using the elasticity of production or func- 
tion coefficient [1; 3, pp. 65-67; 5, pp. 151-152] 
denoted by E. The following definitions are sug- 
gested: 


Region 1: E > 1 
Region 2: 1>E>O 


rey 


Region 3: E < O 


This classification is valid in the single-input case 
or in the multiple-input case and does not depend on 
homogeneity assumptions for its use. If one chooses 
to place additional restraints on the production func- 
tion, additional conditions may be deduced. For 
example, if the production function is homogeneous, 
E is constant and equal to the degree of homogene- 
ity. Consequently, a function that is homogeneous 


* This comment has benefited from an exchange of let- 
ters between the author and Professor Seagraves. 
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of degree k > O has only region 1 if k > 1; only 
region 2if K <1. 

If factor prices are constant, and if the firm oper- 
ates along the expansion path, there is a proportional 
relationship between E, average variable, and mar- 
ginal costs. Specifically, Æ is the factor of propor- 
tionality between average variable cost and marginal 
cost so that E = 1 at the minimum point of the av- 
erage variable cost curve. This relationship is indi- 
cated by Seagraves and Pasour and is the basis of 
the classification presented earlier. 

In multiple-input cases, a locus of points is asso- 
ciated with any specific value of Æ; that is, there 
exist “iso-elasticity contours.” The locus of points of 
unit elasticity may be visualized in the two-input 
case as follows. Assume a production function that 
passes through the origin, has an initially convex re- 
gion, and becomes concave as output increases be- 
yond an inflection point. Alternatively, assume a pro- 
duction function that is strictly concave but with a 
negative intercept. These functions may be graphed 
in three dimensions, with the production function as 
a mound or hill. If one’s eye is placed at the origin 
and the “horizon” traced across the hill, this horizon 
constitutes the locus of points of unit elasticity. 


The fact that the multiple-input case results in a 
locus or contour of points rather than a unique point 
is not of great consequence. The assumption of cost 
minimization with constant factor prices reduces this 
locus to a unique point for which factor proportions 
are cost minimizing. 

Following this classification, region 3 is never 
economically relevant although, as a limit, its bound- 
ary may be approached if output price is large 
enough or if the marginal unit costs of all factors 
approach zero. The locus or boundary between re- 
gions 2 and 3 is the locus along which marginal cost 
becomes infinitely large. If all factor prices are in- 
creasing functions of their own use rates, the point 
of minimum average variable cost and, hence, the 
economically relevant lower boundary of production 
may fall in region 1 or region 2, depending on the 
level of marginal revenue. If all factor prices are 
constant or decreasing functions of their own use 
~ rates, then region 2 is the only economically relevant 
region.” If different factor prices have slopes of dif- 
fering sign, then the rational region is a priori inde- 
terminate [1, pp. 48-50]. 

Factors that are fixed in cost and physically indi- 
visible raise no particular problem because they 
enter the short-run production function as param- 
eters. Once the short-run production function is speci- 
fied, the preceding relationship holds between a 
short-run function coefficient and short-run cost 
curves. A short-run function coefficient will differ 
from a longer-run function coefficient. Both involve 
proportional variations in variables but in the long 
run, the fixed factors become variables rather than 
parameters, 

If the factor (or “resource” or “plant”) is fixed 
in cost but is physically divisible, the preceding 
statements are still valid but some additional re- 
marks are necessary. Since the factor is fixed in cost 
up to some capacity level, variations in use rates in- 
volve no change in cost; that is, the fixed factor has 
a zero marginal unit cost. Consequently, if it is ra- 
tional to use any units of the fixed resource, it is ra- 
tional to utilize units of the fixed resource to the 
point at which its marginal physical productivity is 
zero or capacity is reached, whichever comes first. 
Increases in output beyond this point must entail in- 


1Tf the price (P) of a factor is related to use rate (V) 
by the differentiable function, F(V), then the marginal 
unit cost of the factor is given by the expression P(1 -+ N), 
where N is the elasticity of the function F(V). 

The exceptions to this statement require improbable 
conditions described in the final paragraph of this com- 
ment. 
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tensification on the fixed but divisible resource. The 
point of these remarks is that the “economic region 
of production” includes points of zero marginal pro- 
ductivity whenever the factor in question has a non- 
positive marginal unit cost. It does not include 
points of negative marginal physical productivity un- 
less two conditions hold. These conditions are dis- 
cussed in the concluding paragraph. 

It behooves one to inquire how the fixed resource 
could ever come to be present in such abundance 
that its marginal physical productivity is zero at less 
than capacity use rates. The phenomenon could 
occur if there were a change in technology or in rela- 
tive factor prices ex post to acquisition. Technolog? 
cal change needs no elaboration. An ex post change 
in relative factor prices could cause the overabun- 
dance if the marginal physical productivity of the 
fixed factor is influenced by the amounts and pro- 
portions of the variable factors. The new expansion 
path may very well involve points of zero marginal 
physical productivity for the fixed factor. 

There are two statements by Seagraves and Pasour 
on page 202 [4] which require clarification. First, 
they state that “when input proportions are not con- 
stant, no simple connection between the elasticity of 
production and cost is possible.” If this allusion to 
varying input proportions is interpreted as non-pro- 
portional factor variations, the statement is true but 
irrelevant since E is defined in the general case only 
in terms of (infinitesimally small) proportional fac- 
tor variations in the neighborhood of a point. If the 
allusion is to movements between isoelastic points 
(i.e, along an isoelasticity contour), then the state- 
ment is not correct. As long as movements are along 
an isoelasticity contour, a basic relationship of pro- 
portionality is maintained between Æ, average vari- 
able cost, and marginal cost. Such movements would 
occur in response to variations in relative factor 
prices. 

Footnote 8 on the same page can be strengthened. 
It is practically inconceivable that a decreasing input 
supply price function could cause optimal production 
to fall within region 3. It is conceivable if (1) mar- 
ginal unit costs of inputs are negative and (2) all in- 
puts purchased must be used in production. Both (1) 
and (2) must hold simultaneously. Now, (1) implies 
an irrational seller of inputs, and (2) implies a pecu- 
liar restriction (perhaps institutional) that prohibits 
non-use of purchased inputs, It seems unlikely that 
these two conditions would be encountered very 
often. 

Joan M. GATES 
University of Rhode Island 
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ON DEFINING UNECONOMIC REGIONS OF THE PRODUCTION 
FUNCTION: REPLY 


John Gates stretches our thinking about the ra- 
tional regions of production when two or more in- 
puts are variable. We are grateful for his efforts to 
“support and amplify” our position but feel that his 
definition would be more consistent with the spirit 
of our note if he would clearly state that the mar- 
ginal physical product of all inputs, both the fixed 
and variable inputs, must be positive in his region 2. 
We agree that in defining the elasticity of production 
it is important to specify that all variable inputs 
must vary in the same proportion. We also feel that 
it is important to stress that the total elasticity often 
approaches one as the number of inputs varied in- 
creases. 

Our first sentence on page 202 bothered Professor 
Gates, and it would have been clearer if we had said 
something like, “When input proportions are not 
constant, there is no easy way to define the point 


where AVC is minimum in physical terms.” We 
agree completely with the spirit of his final paragraph 
and would gladly strengthen our footnote 8 accord- 
ingly. 

There are several minor changes that we would 
make if we were able to revise our article today. 
Line 1 of page 200 should read “multiplied by a con- 
stant 1 + m,....” The last sentence of paragraph 1 
on page 201 would be clearer if it read “These con- 
ditions must hold simultaneously for all inputs.” The 
middle of second paragraph on page 201 could be 
modified to read “starting with three conditions: (1) 
positive profits, (2) constant prices, and (3) elastic- 
ity of production greater than one... .” 

J. A. SEAGRAVES 
E. C. Pasour, JR. 
North Carolina State University 


SURPLUS LABOR IN RURAL PAKISTAN: COMMENT 


This note is to question the validity of W. Robin- 
son’s analysis of disguised unemployment in rural 
East Pakistan [1] and his conclusion that most of 
the workers added to the rural force in 1951-61 were 
“surplus,” i.e., contributed negligibly to output. I 
assert that this conclusion does not follow from the 
data presented; and that these data, so far as they 
allow any inferences at all, in fact suggest that these 
surplus workers could not be withdrawn from agri- 
culture without causing a significant decline in out- 
put, 

To summarize Robinson’s procedure, he uses 
cross-sectional data on output (x), workers (w), and 
crop acres (a) to estimate an average product of 
workers (APw) curve and a corresponding marginal 
product (MPw) curve for 1951 and 1961. It turns 
out that Pakistan’s w/a ratio for 1951 yields MPw 
of approximately zero. Therefore, he says, “one can 
argue that the entire 3 million workers added be- 
tween 1951 and 1961 were surplus” [1, p. 602]. 

The 1961 MPw curve, however, is prima facie in- 
consistent with this argument in that it indicates a 
positive MPw at the 1961 w/a ratio. Thus, the 
proposition that some 20 percent of the 1961 labor 
force is surplus makes sense only if the 1951 data 
are relevant in a way that the 1961 data are not. 

Robinson apparently does believe that the 1961 


data are not relevant. He suggests that the 1961 
product curves were “flattened” by disguised unem- 
ployment due to increased “work-sharing” as w/a in- 
creased over time. But 1961 cannot so easily be dis- 
missed. First, note that the “flattening” argument 
depends on an asymmetry between work-sharing pro- 
voked by temporal as opposed to cross-sectional in- 
creases in w/a. If work-sharing increases over time 
as w/a increases, then at a given time districts with 
higher w/a should exhibit greater work-sharing in 
just the same way (assuming with Robinson that all 
districts belong on the same, unshifting production 
function). But im such a case the cross-sectional 
APw curve would already be “flattened,” and 
changes in w/a would produce movements along it, 
not shifts, 

Furthermore, I would not typically expect flatten- 
ing to occur when work-sharing increases. Since the 
APw curve is simply x/w plotted against w/a, the 
result of reducing hours per worker as the labor 
force grows is to shift each point of APw south-east. 
What happens to its slope cannot be predicted a 
priori, If man-hour reductions are smaller in districts 
where workers are relatively scarce (which is likely 
because completely offsetting work-sharing only 
makes economic sense when the marginal product of 
hours worked (the implicit wage) approaches zero), 


then the measured APw curve will usually become 
steeper. 

Finally, even if the “flattening” argument were 
valid, that would not imply that the 1961 MPw is 
irrelevant. It is true that the product curves would 
be distorted in that they no longer measure the mar- 
ginal product of hours actually worked. But the issue 
is not about hours worked in 1961; it is what happens 
to output as workers are added or removed from the 
labor force. Indeed, if the work-sharing argument is 
correct, MPw underestimates the productivity of 
labor hours in 1961. In short, I can find no convinc- 
ing reason for taking the positive MPw of 1961 less 
seriously than the zero MPw of 1951. 

There are reasons, however, for skepticism as to 
the reliability of the estimates of either year. First, 
there is a problem with the meaning of the MPw es- 
timates. In 1951 MPw is zero at the national aver- 
age of w/a, but very few districts actually have the 
national average w/a or, therefore, MPw. In this 
context, there is no such thing as an MPw for East 
Pakistan as a whole in the ordinary sense. 

Secondly, the 1951 MPw curve is suspect because 
of the large negative marginal products “observed” 
in several districts “as an accidental result of too 
many laborers (and too many labor hours) being ap- 
plied.” [1, p. 602]. It’s is one thing to imagine an 
influx of workers yielding a very low marginal prod- 
uct, but quite another to suppose that additional 
workers could do so much actual damage (by tram- 
pling the crops or shading the soil?). It seems much 
more plausible that these districts belong on differ- 
ent APw and MPw curves. 

This suspicion is strengthened when one considers 
other economic implications of Robinson's estimated 
product curves. Note that his procedure requires w 
and a to be the only relevant inputs and that they 
yield constant returns to scale. Otherwise w/a is in- 
sufficient to determine x/w. If these conditions hold, 
and x, w, and a are measured correctly, the product 
curves should exhibit the usual economic characteris- 
tics. Two of these are: (1) x/a should be highest 
where MPw is zero; (2) when x/w is falling, and 
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both MPw and MPa are positive, x/a should be in- 
creasing. 

The data for both 1951 and 1961 fail the first 
test. For the second, the correlation coefficient be- 
tween x/a and x/w was not statistically significant 
in 1961 but was significantly positive in 1951. The 
fact that districts with higher x/a also had higher 
x/w indicates either that the districts do not all be- 
long on the same AP curve or that there are left out 
productive factors which the high-output districts 
have more of. Either way, it is doubtful whether the 
product curves as estimated are economically 
meaningful. 

The remaining hard facts are: (1) The rural labor 
force increased; (2) output/worker fell; (3) 
output/acre rose. These facts are readily explainable 
without resorting to work-sharing and disguised un- 
employment: The increased supply of labor yields a 
fall in the (implicit) rural wage; it now pays to use la- 
bor more intensively, so that the marginal and average 
products of labor fall, and of other inputs, rise.” 

Since Robinson’s is one of the few documented 
cases in the sea of casual assertions that surplus 
labor generally exists in poor countries, it is im- 
portant, I think, that the evidence adduced does 
not establish its existence in rural East Pakistan. 

Bruce L. GARDNER 
North Carolina State University 


‘In addition to behaving slightly more reasonably, the 
1961 data have the benefit of being consistent with 
Robinson’s assumption of no shifts in the production 
function; both the 1951 and 1961 observations for Pakistan 
as a whole lie close to the 1961 average product curve. To 
estimate overall MPw in a more orthodox way (which 
also has its problems, of course) I fitted a Cobb-Douglas 
production function to Robinson’s data. It yielded an in- 
significant Iabor coefficient in 1951, but a significantly 
positive one in 1961. 

*In this context “work-sharing,” if it occurs, also has 
a straightforward explanation; namely, as the rural wage 
falls, individuals move down their supply curves of effort. 
This whole analysis, of course, presupposes some im- 
mobility of rural labor. 
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SURPLUS LABOR IN RURAL PAKISTAN: REPLY 


In his comment on my article, Professor Bruce 
Gardner raises various objections to my interpreta- 
tions and my conclusions. Only one of his criticisms 
is of an analytical nature and this concerns the rela- 
tionships in the data among yield per acre, average 
labor productivity and workers per acre. He chal- 
lenges the entire analysis by pointing out that yield 


per acre (Table 1) does not peak at the point at which 
marginal product of labor approaches zero (Table 3) 
as it should, In fact, he performs his test on the wrong 
data. The whole point to the least-squares estimation 
procedure employed was to smooth the data and get a 
set of average products which did conform to the nor- 
meal economic characteristics. These are the esti- 
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mated outputs per worker (Column 3 of Table 4) 
and if one computes the yield- per acre implied by 
the data of Column 3, Table 4, then the results in- 
dicate the usual relationship, with output per acre 
peaking in 1951 at’ some 211 rupees when .41 


workers per acre are used and when marginal prod- 
uct is just becoming negative. The same relationship 
holds in 1961. 
WARREN C. ROBINSON 
Pennsylvania State University 


MEASUREMENT OF LEAKAGE BY THE USE OF AN 
INPUT-OUTPUT MODEL: COMMENT 


In a recent article, Little and Doeksen [1] esti- 
mate and compare regional multipliers from two ag- 
gregated input-output models and derive leakage co- 
efficients from this comparison, My comment on 
_ this article relates to one aspect of their original 
model and certain underlying assumptions that could 
lead to bias in the estimated multipliers and leakage 
coefficients. 

Little and.Doeksen consider that part of the leak- 
age resulting from goods and services imports into 
the region. They define leakage as “. . . the dampen- 
ing of the multiplier effect resulting from the im- 
port of goods and services and the export of funds 
to pay for these.” Further, they state that “the 
_ amount of leakage depends directly’ on the imports 

“of each sector” [1, p. 922]. 

As indicated in a related publication [2], Little 
‘and Doeksen developed their original model from 
secondary data sources—primarily state gross sector 
output estimates with allocations of interindustry 
flows estimated from national input-output coeffi- 
cients adjusted to approximate the economy of 
Oklahoma, Oklahoma export-import relationships for 
individual sectors were estimated as residuals or 
“net” values. The technique followed was to com- 
pute the total within-region demand for each sector’s 
output. If total output of the sector exceeded total 
demand within the region, the difference was re- 
corded as that sector’s sales to export. Similarly, if 
total within-region demand for a sector’s output ex- 
ceeded regional production, the difference was 
treated as an import of the product of that sector 
[2, p. 10]. 

An underlying assumption of this technique is 
that within-region sectors trade first with other 
within-region sectors and that industries outside the 
region enter the trading pattern only as residual 
claimants. Hence, by using “net” export-import re- 
lationships, they ignored all counterbalancing com- 
modity flows across the state boundary [3]. 

When counterbalancing flows exist, an overstate- 
ment of within-region interindustry flows occurs 
because all products imported or exported in excess 
of those represented by net import or net export 
values are allocated as purchases from sectors with- 
in the regional model. An overstatement of within- 
region interindustry flows results in upward biased 
technical coefficients and interdependence coefficients. 
Consequently, regional multipliers developed from 


these estimates are also biased upward. Leakage co- 
efficients, as estimated by the Little and Doeksen 
technique, are biased downward since the difference 
between net imports and no imports is smaller than 
that between actual imports and no imports. 

Counterbalancing exports and imports should re- 
ceive attention whenever input-output models are 
applied to estimate regional multipliers. The degree ` 
of bias in multipliers estimated by the net export- 
Import technique will vary directly with the magni- 
tude of the counterbalancing interregional trade 
flows within each sector and with the number of 
sectors for which such flows exist. But for a given 
magnitude, the most biased case is that in which 
exports and imports perfectly offset one another so 
that the estimated net values are zero. No bias 
exists when actual imports or exports or both are 
zero. 

Instances where counterbalancing exports and im- 
ports may be significant include: (1) input-output 
models in which several specialized industries are 
aggregated into a single sector [4, p. 48], (2) 
models in which the production of one or more 
important sectors is seasonal [3, p. 57], and (3) 
models of economies in which regional interindustry 
flows are disturbed by such factors as quality of 
product, differential pricing among regions, or in- 
stitutional restrictions to a free selection of sup- 
pliers and/or purchasers.2 

The methodology for measuring leakage presented 
by Little and Doeksen is an important addition to 
area development and impact analysis literature. 
However, it is possible that their reliance on the 
net export-import technique instead of actual ex- 
ports and imports for the region may have led to 
biased multipliers and leakage coefficients; there- 
fore, the results of their study should be interpreted 
with caution. More of the impact of economic 
change within the state may be transmitted to in- 
dustries outside the state man is indicated by their 
leakage coefficients. 


* Research is currently being conducted to develop an 
input-output model from primary data for a multi-county 
region in East Texas. A preliminary analysis of data col- 
lected to date indicates that these and other factors may 
result in a significant amount of counterbalancing exports 
and imports for several sectors of the model. 


The problem of handling counterbalancing interre- 
gional trade flows is an important area for future re- 
search for regional model builders who must rely pri- 
marily on secondary data. Although the collection of 
sufficient data to construct completely a regional 
input-output model is extremely costly and time 
consuming, it may be possible to develop sampling 
techniques that are both feasible and adequate for 
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estimating actual regional exports and imports to com- 
plement existing secondary data sources. This would 
certainly improve the reliability of estimated coeffi- 
cients, multipliers, and related information generated 
from regional input-output studies. 
E LONNI L, JONES 
Texas AGM University 
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MEASUREMENT OF LEAKAGE BY THE USE OF AN 
INPUT-OUTPUT MODEL: REPLY 


The use of net import-export figures to estimate 
leakage coefficients from the input-output model 
does bias the estimates downward. The residual im- 
port figures were used in the Oklahoma study be- 
cause detailed information on total imports was not 
available. It is a fairly common practice in input- 
output studies first to bemoan the lack of data on 
total flows both within and without a region and 
then to proceed to use available data. Indeed, cau- 
tion should be exercised when interpreting the leak- 
age coefficients computed from such input-output 
models. The estimates have to be interpreted in light 
of the information used in the estimation procedure. 

Two points are in order. First, the technique for 
estimating the leakage coefficients is also applicable 


when total import figures are available. The estima- 
tion technique is of more general interest than the 
empirical results of the Oklahoma study. 


Second, estimates of the leakage coefficients using 


net figures are lower bounds to the “true” leakage 
coefficients, in the sense that at least this amount of 
leakage is expected to occur. As actual imports ex- 
ceed net imports, the actual leakage is greater than 


that estimated from the net figures. The estimated . 


bounds are useful approximations, given a limited 
amount of data. Of course, as more information on 
total imports becomes available, better estimates of 
actual leakage will be possible with the technique. 
CHARLES H. LITTLE 
North Carolina State University 


THE ALLOCATION OF RESEARCH, TEACHING, AND EXTENSION PERSONNEL IN 
U. 5. COLLEGES OF AGRICULTURE: COMMENT 


In a recent article in this Journal, Peterson [1], 
using multiple regression analysis, demonstrates that 
nonfarm income is the most important variable er- 
plaining total funds available to experiment stations. 
Since 1960 it has been somewhat of a detriment for 
an agricultural experiment station to be located in 
an agricultural state. His analysis and the resulting 
predictions for the 1970s are based on regression re- 
sults with the lagged dependent variable included in 
the equation. The equation used is: 


(1) TPine = 59.1 — 1.21 Yr p t 73.0% wr, 
(—1.61) (3.38) 
-+ 1.50T F isso 
(12.2) 


where 


TF ios total funds available to experiment sta- 
tions in 1966 
Yy=average farm income for 1958-60 
Yyr=average nonfarm income for the same 
period 
TF i9¢0™= the lagged regressand (total funds avail- 
able to experiment stations in 1960) 


and the numbers in parentheses represent “P” ratios 


The purpose of this note is to demonstrate that Peter- 
son’s interpretation and use of the lagged dependent 
variable in equation (1) leads to conclusions in his 
paper that are untenable. 
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Figure 1. Hypothetical relationships between 1960 
and 1966 funds available to experimental 
stations 


Given that the inclusion of the lagged dependent 
variable is properly justified, a serious problem re- 
mains in interpreting the effect of this variable on 
funds available to experiment stations. Peterson 
states [1, p. 47], “If the lagged dependent variable 
accounts for a large proportion of the variations ex- 
plained, it is an indication that state experiment 
stations or departments, as the case may be, have 
not changed in size very much relative to each other 
during the 1960-67 period.” As illustrated later in 
Figure 1, this, in general, is not the case. 

The error committed by Petesron is one of logic. 
Simply, if A implies B, B need not imply 4. That is, 
if state experiment stations have not changed in size 
relative to each other, a perfect correlation exists be- 
tween TF icseg and T’Figgs. However, a perfect correla- 
tion between the two does not necessarily imply 
that the relative sizes remain the same. In fact, as 
shown below, only in special cases does it do so. 

Consider a sample of three observations of different 
size experiment stations—Nevada, Texas, and Cali- 
fornia. If these observations are represented in 
Figure 1 by Ni, Tı, and C:, one can conclude that 
there has been no change in absolute or relative sizes 
of the departments of experiment stations from 1960 
to 1966. Also, AB is an exact functional relationship; 
thus, the variation of 1966 funds can be totally ex- 
plained by 1960 funds. Suppose each experiment 
station receives equal increases in funds as repre- 
sented by Na, Ta, and Ca. DE is also an exact func- 
tional relationship with the slope equal to AB. How- 
ever, in spite of the perfect correlation represented 
by DE, the relative sizes of the experiment stations 
have not stayed the same. This is apparent because 


an equal absolute increase for three experiment sta- 
tions of different size for a base period changes the 
relative sizes of the stations after the absolute equal 
increase. As a last example, we use a slope of 1.5, 
which is that obtained by Peterson. It can be repre- 
sented by DF formed by the points N3, Ta, and Cs. 
Again, the percentage of variation explained by the 
1960 level of the dependent variable is 100. However, 
there has still been a substantial change in the rela- 
tive size of the experiment stations. For example, in 
1960 Nevada is one-quarter the size of California, 
but in 1966 the size of experiment stations in Cali- 
fornia is less than three times as large as in Nevada. 

Apart from the above problem of interpretation is 
one relating to the determination of the lagged de- 
pendent variable in the forecasting equation used by 
Peterson. The 1972 values of experiment funds avail- 
able are predicted by: 


(2) TPFim = 59.1 ~ 1.21 sora + 73.0 FNF stios 
(— 1.61) (3.38) 
+ 1.50T FP roe. 
(12.2) 


But what determines TF iggg? If it is equation (1), 
then the negative effect of farm income on funds 
available to experiment stations is greater than in- 
dicated by the negative coefficient in equation (2). 
However, Peterson also estimates an equation which 
excludes a lagged dependent variable, This is: 


(3) TFioss = 860 + 6.07 Yr, +230 ¥ ny 
(6.38) (6.37) 


1358-60 


If this equation is used in the 1972 forecasting equa- 
tion, the influence of farm income on research funds 
available could be positive or negative, depending 
on the time period considered. Also, it appears that 
equation (3) can be justified equally as well as equa- 
tion (1), and perhaps it should be used to forecast 
1972 values of research funds available. Perhaps a 
still more relevant equation to estimate is: 


TF ises — TF oo 
TF isco 
=i (Sues ame ie eN, (Aeee inr sea “Armes Tree 
Y¥ioe Ynriee i 

Because of the points raised, the following conclu- 
sion by Peterson [1, p. 50] may be untenable: “From 
1960 to 1966, in terms of growth, colleges of agricul- 
ture and experiment stations in highly agricultural 
states fell behind those in the urban-industrial states. 
In other words, it was somewhat a detriment for an 
agricultural experiment station to be located in an 
agricultural state during this period.” It is ironic that 
if experiment station directors wished to maximize 
funds available for research, they would undertake 
a program to do away with the agricultural sector. 


This is because TF is at a maximum in equation (2) 
for fixed values of other variables when farm income 


is set equal to zero. This result seems impossible, 
since it is unlikely that funds would be given to ex- 
periment stations to do research in such areas as 
dairy husbandry if an agriultural sector did not exist. 
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ANDREW SCHMITZ 

DEAN CHEN 

Joun MURPHY 

University of California, Berkeley 
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THE ALLOCATION OF RESEARCH, TEACHING, AND EXTENSION PERSONNEL 
IN U.S. COLLEGES OF AGRICULTURE: REPLY 


The comment of Schmitz, Chen, and Murphy, it 
seems, can be summarized into the following three 
points, with number one receiving major emphasis in 
the comment. 

1. In the equations containing the 1960 value of 
the dependent variable, an R? of 1.00 does not mean 
that the relative sizes of the 1966, or 1967, depen- 
dent variable remains the same. 

2. Using an equation that incorporates the 1966 
dependent variable to predict its values in 1972 is 
not valid because we do not know what determines 
the 1966 value in the first place. 

3. The negative coefficient on farm income in the 
equation explaining total funds available to experi- 
ment stations leads one to conclude that experiment 
station directors could maximize the size of their sta- 
tions if they undertook a program to do away with 
the agricultural sector, which of course is an absurd 
conclusion, 

Regarding point number one, it is true, of course, 
that adding a constant absolute amount to an array 
of numbers will change the size of these numbers 
relative to each other if we define relative size in 
terms of ratios of the numbers, or percentage differ- 
ences between the numbers, On the other hand, if we 
define relative size as absolute differences between 
pairs of numbers, there would be no change in rela- 
tive size. These are just different ways of summariz- 
ing data, and no one definition of relative size can be 
considered more correct than another. 

Since the equations in the paper are all in arith- 
metic form, the differences between the dependent 
variables that we attempt to “explain” are absolute 
differences. This is the reason for the following 
statement which appears on page 47: “For example, 
if all agricultural economics departments were the 
same size in 1967 as in 1960, or if all grew by X 
number of people, this variable would “explain” all 
the variation between departments in 1967” (italics 
added for emphasis). 

If the equations were a logarithmic, Cobb-Doug- 
las type, we would be dealing with percentage differ- 
ences. In this case, the 1967 variable would “ex- 
plain” all of the variation if each department 
changed by X percent people. With this model, rela- 


tive size would not change if it were defined or mea- 
sured as percentage differences between the numbers. 

Given the specification of the model, the issue of 
whether or not there has been a change in relative 
size does not appear to depend upon logic but rather 
upon how we wish to define relative size. At any 
rate, the choice of definition neither enhances nor re- 
duces the validity or usefulness of the model, so the 
issue is not worth quibbling over. 

The second point above probably results from a 
misunderstanding of the purposes of the different 
equations that were estimated. The equations that 
did not include the 1960 value of the dependent 
variable were the ones emphasized in analyzing the 
impact of the level of farm and non-farm income on 
funds available or number of departmental person- 
nel. The discussion beginning at the bottom of page 
49 and extending to the end of page 52, which is pri- 
marily concerned with this analysis, brings in only 
the equations that exclude the lagged dependent vari- 
able. 

The main purpose of the equations that include 
the 1960 value of the dependent variable is not to 
explain but rather to predict. One feels a bit more 
confident in the predictive power of a model that ac- 
counts for 95 percent of the variation in the depen- 
dent variable as compared with one that accounts 
for 79 percent (equations la versus 1b in Table 3). 
In predicting the 1972 level of funds available to ex- 
periment stations, we take the 1966 value of this 
variable as given and do not attempt to explain its 
magnitude. 

The authors suggest a difference equation as more 
relevant. Perhaps such an equation would predict 
more accurately; perhaps it would not. But it is not 
good enough to assert or suggest it is better, it must 
be shown to be go. 

One must, of course, interpret the coefficients in 
the equations containing the lagged dependent vari- 
able a bit differently than the more traditional cross 
section regression. The numerical coefficient on the 
1960 dependent variable reflects the overall, national 
trend in this variable between 1960 and 1966 (1967 
for the departmental personnel). This coefficient is 
affected, of course, by the length of the lag that is 
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used. This is emphasized on page 52: “In order to 
use the coefficient on this variable without adjust- 
ment, predictions are made into the future by the 
same number of years that exist from 1960 to the 
year of the dependent variable: 1966 for total funds 
available, and 1967 for the individual departments.” 

The coefficients on the farm and nonfarm income 
variable, together with the related production vari- 
ables, allow us to take account of individual state 
differences of income and related production. Hope- 
fully this will enable us to predict individual state 
observations a little more accurately than we could 
do by just extrapolating out along a simple trend 
line for each variable in each state, 

Regarding the third point above, the negative 
coefficient on the farm income variable in equations 
1b and 3b tells us that states ranking above average 
in farm income have exhibited below average growth 
in funds available to experiment stations. In other 
words, the negative coefficient on farm income is a 
measure of how much we should reduce the overall 


upward growth trend of funds available in applying 
this trend to highly agricultural states. 

The fact that the farm income coefficient is nega- 
tive does not imply that experiment stations would 
maximize funds available if they could reduce farm 
income to zero. To draw this conclusion requires one 
to extrapolate far beyond the observed range of ob- 
servations. If in fact some states had exhibited zero 
farm income, undoubtedly the farm income coeff- 
cient would have been different from what was ob- 
tained. We are dealing here with marginal changes, 
not all or nothing situations, To argue that a nega- 
tive farm income coefficient implies that experiment 
station director should attempt to do away with the 
agricultural sector in order to maximize funds avail- 
able is analogous to arguing that producers of infe- 
rior goods would maximize sales if their customers 
had zero incomes, 

Wiis L. PETERSON 
University of Minnesota 


PRODUCTION ECONOMICS, FARM MANAGEMENT, AND EXTENSION: COMMENT 


Professor Williams’s concern [2] for the lack of 
relevance of agricultural economics research results 
to the problems of farm management extension is ap- 
preciated. However, I feel that he is mistaken in at- 
taching most of the blame for our small contribution 
in this area to the need for realism in production 
economics theory. 

Baumol [1] has urged that we must keep 
clearly in mind the two types of models that are 
used by economists: the abstract, or general, model 
of the economic theorist; and the specialized, or par- 
ticular model employed in operations research inves- 
tigations of problems of the real world. “It is impor- 
tant to distinguish between the two types of models 
because, in general, neither can accomplish the func- 
tions which are the special task of the others” [1, 
p. 174]. Baumol argues that the economic theorist, 
by ignoring this distinction and thereby trymg to 
build models rich in empirical content as well as hav- 
ing generality, “. . . is always apologizing either þe- 
cause of the excessive specificity of his results or, 
more often, because of their lack of specific content” 
[1, p. 177]. Production economics theory should 
be recognized for what it is—a body of economic 
principles of resource allocation. Williams quite cor- 
rectly admonishes agricultural economists for urging 
production economics theory onto the agricultural 
extension worker as the only principles needed to be 
considered in giving advice about farmer decision 
Making. But it is equally invalid on Williams’s part 


to argue that the day-to-day problems of extension 
should be a primary influence on the scope and di- 
rection of the study of production economics. No 
doubt there will always be the scope and need for 
improvement in production economics theory, but 
this is different from saying that production econom- 
ics should be the discipline to face at first hand the 
realities of farming. 

The proper target for the bolts fired by Professor 
Williams is the discipline of farm management, 
where the principles of production economics should 
be applied, in the words of Baumol, in “particular” 
models “. . . which may never be used again.” It is 
from farm management that the advances sought by 
Williams should be forthcoming. I feel that it will be 
through a closer integration of economics with so- 
ciology and psychology, but especially sociology, that 
the advances will be made. Williams should have 
been more concerned with the way in which lip ser- 
vice only is paid to integration with these other dis- 
ciplines—reminiscent of the attitude of agriculture 
toward economics in bygone years. 

I suggest that a profitable area to begin coopera- 
tion between economics and sociology would be to 
bring together the knowledge that has been gained 
in each field about the rate and level of adoption of 
new farming practices. Our ultimate aim should be 
to predict the rate and level of adoption of new 
practices. Moreover, through the study of economic 
and sociological characteristics of new practices, we 


should be able to make possible a more positive ap- 
proach to extension. At present it seems that all new 
farming recommendations are channelled through the 
extension media in the same manner. I foresee the 
day when we shall be able to allocate agricultural ex- 
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tension resources optimally to particular new prac- 
tices, 

R. C. Duncan 

The Austrialian National University 
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PRODUCTION ECONOMICS, FARM MANAGEMENT, AND EXTENSION: REPLY 


My plea was for a more effective dialogue, and 
Mr. Duncan has contributed to this. But the identity 
of the disciplines may not be as disparate as he im- 
plies, 

It is the influence of production economics that 
concerns me, whether the production economics be 
within farm management or without. Production 
economists, as Mr. Duncan suggests, are free to de- 
cide whether or not to conduct their analysis within 
a framework that extracts from the relationships be- 
tween institutional factors and the best allocation of 
resources. The point is that if they choose to do so, 
they opt out of the opportunity to make more mean- 
ingful analyses for use by farm management and ex- 
tension personnel and should not pretend otherwise, 
as they have been wont to do. 

Not only the models, but the motives of farm 
management as well, need to be different from those 
of the basic disciplines out of which it has arisen. 
Both conviction and courage, based on different mo- 
tives and purpose, are needed so that agricultural ex- 
tension can rise above the orientation implicitly im- 
posed upon it by the basic disciplines, on which it 
depends for so much of its methodology and princi- 


ples, 

There is already evidence of some use of psychol- 
ogy and sociology in farm management and in agri 
cultural extension. But this is still in an early explor- 
atory stage, and there is danger of misuse through 
inadequate understanding. One would hope for more 
critical attitudes toward simplified adoption process 
models, more use of learning theory, and more skill 
in applying theories of group dynamics. Perhaps 
what I have said of production economics applies 
with equal force to psychology and sociology. But 
the purported identity with and dependence on pro- 
duction economics has been one of the features of 
the evolution of farm management as a discipline. 

If sociology and psychology are brought to bear 
on farm management and agricultural extension 
without a balanced understanding and interpretation 
of the scientific fashions and folklore of these disci- 
plines, there may well be distortion of the scope and 
limitation of the usefulness of their contributions to 
agricultural extension, just as those of production 
economics have been distorted and limited. 

D. B. Wurms 
University of Melbourne 
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Anschel, Kurt R., Russell H. Brannon, and Eldon 
D. Smith, eds., Agricultural Cooperatives and 
Markets in Developing Countries, New York, 
Frederick A. Praeger, Publishers, 1969, xxiii + 
373 pp. ($15.00) 

This volume is based on a seminar, “Agricultural 
Cooperatives and Quasi-Cooperatives in Underdevel- 
oped Countries,” sponsored by the Agricultural De- 
velopment Council, the University of Kentucky's 
Center for Developmental Change, and the Univer- 
sity of Kentucky Department of Agricultural Eco- 
nomics. This seminar was held April 26-30, 1967, at 
the University of Kentucky. Thirty-three invited 
participants, representing twenty universities and 
five public and private agencies in five countries, 
each gave either a major paper or a discussion of a 
paper. The preface quaintly states that although most 
participants were economists, sociologists, and an- 
thropologists, scientists were also present. 

The seminar was set up to consider the role and 
‘potential contribution of cooperation in the eco- 
nomic development of agriculture. Cooperation has 
succeeded so well in some countries and so poorly in 
others that some clarification of its role and some 
analysis of the reasons for its varied performance 
seemed desirable. 

Those who set up the conference assumed that 
cooperatives are primarily instrumentalities for agri- 
cultural market reform. They used the concept of 
cooperation as developed in the United States and 
Western Europe as a working definition and general 
point of departure. The seminar focused chiefly on 
agricultural producer cooperatives. 

The field of discussion included both buying and 
selling cooperatives—those that buy farm supplies 
and those that sell farm products. It also included 
not only “true” cooperatives, which adhere to all 
three of the basic principles of cooperation: (1) 
democratic control by the patrons, (2) service at 
cost, and (3) limited return on investment, but also 
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“quasi-cooperatives,” which practice only one or two 
of these principles. 

The book, composed of 22 articles by different au- 
thors on different parts of the problem of coopera- 
tives in different countries of the world, is perhaps 
necessarily heterogeneous, 

The work is long on description and short on anal- 
ysis and prescription. Most of the authors, however, 
agree that “engineering successful economic organi- 
zations” needs to take other “behaviors” such as an- 
thropology and sociology into account. This requires 
“holistic analysis’ (Dobyns, p. 163). And coopera- 
tives need to be integrated with existing institutions 
that are supported by the ideological systems in- 
volved (Graeburn, p. 195) and should not be ini- 
tiated until preliminary research shows that they are 
needed. 

Most of the authors also agree with Miracle that 
there is need to “prune the rampant optimism about 
the role of cooperation” in agriculture, in view of 
the “conspicuous number of failures” (pp. 308, 313). 
And Nicholls ends his paper, which refers only once 
to cooperatives, with the conclusion that in Brazil, 
thorough market reform (more market news, better 
roads, grades and standards, processing, storage, 
etc.) “has much more to recommend it than... 
agrarian reform” (p. 77). Cooperation is only one of 
the ways to go about improving marketing. 

The book is a mine of information for those who 
are new in this field. 

GEOFFREY SHEPHERD 
Towa State University 


Arthur, Henry B., James P, Houck, and George L. 
Beckford, Tropical Agribusiness Structures and 
Adjustments—Bananas, Boston, Graduate 
School of Business Administration, Harvard 
University, 1968, xii +- 210 pp. ($12.00) 


This study is focused on that part of the banana 


industry that enters international trade. Emphasis is 
placed on demand and supply and on industry orga- 
nization, structure, and performance since World 
War H. 

Demand at retail in the United States, including 
shifts over time, is estimated by means of regression 
with the use of time series data. Demand estimates 
made previously from household budget survey data 
were summarized and reviewed. A downward shift in 
demand over time is not explicitly explained and the 
authors indicate that caution should be exercised in 
the use of the results for projections. There is a def- 
inite seasonal pattern in the demand. 

The structure of the producing and exporting seg- 
ments of the banana industry is characterized by 
vertically integrated private firms (United Fruit Co. 
and Standard Fruit and Steamship Co.), organized 
export markets under public authority or private 
group control and coordination (former British and 
French territories), and multiple competing export- 
ers and abundant free-market supplies (Ecuador). 
Fragmentary cost data indicate wide variations in 
costs within and among countries, with costs in Cen- 
tral America much higher than in Ecuador during 
the 1950’s. This situation was reversed in the early 
1960’s as disease-resistant and higher-yielding vari- 
eties were established in Central America, The most 
distinctive feature in the trends in exports was the 
phenomenal increase in Ecuador from 170 thousand 
metric tons in 1950 to 1,065 thousand in 1960 (FAO 
data). This expansion occurred mainly on relatively 
small farms. The Government provided an al- 
weather road and land at nominal costs, and the re- 
mainder of the development effort was carried out 
by the farmers, 

It was emphasized that means other than price re- 
ductions probably would be used to bring the pro- 
jected excess of quantities supplied in balance with 
quantities demanded, such as stricter grading, post- 
ponement or cancellations of planned production ex- 
pansion, and actions to increase demand. 

The authors were not pleased with the results of 
traditional statistical techniques as tools for the 
analysis of the adjustment process in the banana in- 
dustry, especially on the supply side. As an alterna- 
tive, a systems approach is suggested and outlined. 
However, some economists will question this analysis 

“systems approach.” The system’s components 
in the suggested approach are objectives, functions 
performed, institutions and arrangements needed in 
the performance of its functions, management deci- 
sion structure, motivations and authorities to convert 
decisions into actions; and it must be equipped to 
modify its own structure when the need arises as a 
result of major new developments, The banana in- 
dustry is described and evaluated on the basis of 
these components and “desirable” adjustments are 
suggested. It was concluded that “from the stand- 
point of efficiency and maximum consumer satisfac- 
tion, it seems reasonably clear that the complex 
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which serves the North American market shows dis- 
tinct superiority” (p. 138). 

Dissatisfaction with the statistical analysis of 
price-cost-quantity relationships also leads to an “ep- 
isodic approach” or a study of events or episodes 
that are of such magnitude as to revolutionize major 
aspects of the decision and operational structures. 
One of the episodes reviewed was the shift from 
ground Bordeaux spray systems to oil spray for con- 
trol of Sigatoka (leaf spot disease), beginning in the 
1940’s, which greatly reduced production cost. A re- 
lated episode not mentioned is that United Fruit Co., 
after a period of time, discovered that the value of 
reductions in yield attributed to oil spray more than 
offset the reduction in cost and decided to switch 
back to ground Bordeaux. However, the speed with 
which the research and production departments de- 
veloped an aerial fungicide system that was little 
more costly than oil and far less costly than Bor- 
deaux reversed the decision and is a oet to capa- 
ble teamwork research. 

Other episodes reviewed include the matters of 
Panama disease (fusarium wilt) and the shift to re- 
sistant varieties, the change from shipping stems of 
fruit to boxing at the sources of supplies, political 
developments in producing countries, new production 
projects, antitrust action, developments in Ecuador, 
purchasing vs. producing by the exporting company, 
promotional and merchandising programs, and expan- 
sion of markets in Europe and Japan. Floods and 
labor problems could have been added to this list. 
The industry economist “. . . must recognize these 
episodes as being important as such, and not as aber- 
rations of the neat statistical patterns usually postu- 
lated in simple models” (p. 160). Taking into ac- 
count this set of episodes, a detailed review is given 
of the internal management problems of the two. 
largest U.S. companies. 

Finally, the evidence suggests that the banana in- 
dustry is characterized by large-scale units vertically 
integrated in the form of private corporations, coop- 
eratives, or government controlled systems, The 
scale and degree of integration are related to the ex- 
ceptional importance of timeliness of decisions and 
actions and to economies of scale in such operations 
as disease control and transportation. Despite the 
predominance of large integrated firms, the evidence 
of a great deal of dynamic competition and the re- 
sources devoted to research and development indi- 
cate that the static monopoly model does not explain 
the behavior and performance of the banana indus- 
try. 

Some important items were not discussed. One of 
these, for example, is the matter of pricing structure 
and income distribution strategy in the case of a 
large company that consists of producing subsidiaries 
located in foreign countries, a communication sub- 
sidiary, a transportation subsidiary, and a domestic 
sales subsidiary—-each owned by the parent corpora- 
tion. 
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The results of the demand analysis and production 
projections should be of interest to management per- 
sonnel in the banana industry, who probably will 
find interesting reading throughout the book. For ac- 
ademic persons interested in matters of industry 
structure, organization and performance, this is an 
interesting case study of an intriguing industry. 

W. W. McPHERSON 
University of Florida 


Bogue, Donald J., Principles of Demography, 
New York, John Wiley and Sons, Inc., 1969, 
xiii + 917 pp. ($16.50) 

The title of this book may be deceptive. It is in- 
tended as both a textbook and a reference work. It 
is not a book for a quick overview of the study of 
population. It is a book of encyclopedic proportions, 
replete with tables, graphs, and bibliographies that 
take up more than half of the large format. 

The book is organized along conventional lines for 
the study of demography: There are three chapters 
introducing the study of population change; two on 
materials and methodology; one on population 
growth in the United States; ten on various aspects 
of ethnic, economic, and social characteristics of the 
population; four on components of population change 
(marriage, natality, mortality, and migration); and 
two on forecasts of future population and the world 
movement toward fertility control. 

The text is lucidly written, although the reader 
must often pursue it through a maze of tabular and 
graphic material. The chapters are relatively self-con- 
tained, with numerous subheadings that greatly facil- 
itate use of the book for reference purposes. There 
are good sections, likely to be useful to agricultural 
economists, on the demography of economic activity, 
of occupational and industrial composition of the 
work force, of economic status, of income, of eco- 
nomtic achievement, of rural-urban residence, and of 
internal migration. These are much more than a first 
digestion or recapitulation of census material; the 
author has many perceptive insights and has a knack 
for useful generalizations, clearly put. 

The author is well-known for his optimistic view 
on future population growth. In his final chapters he 
gives a medium population estimate of only 245 mil- 
lion for the United States in 2000, in contrast with 
Census Bureau projections ranging from a low of 
283 to a high of 398 million for the end of the cen- 
tury. For the world, Bogue estimates a population of 
5 billion for the year 2000, as compared with the 6 
billion “medium” projection of the United Nations. 
He predicts much more rapid reductions in birth 
rates than are commonly assumed and gives cogent, 
if not conclusive, evidence to support his position, 

It is inevitable in a book of this size, admittedly 
prepared by “moonlighting” over a period of six 
years, that some materials should be outdated. Illus- 
trative of minor problems in this regard is a topic of 


discussion: ‘What specific population facts [are] 
needed by the marketing division of a manufacturer 
producing: ... hair-straightening solutions.” (p. 29). 
Much more serious are a few major developments 
overlooked by the author. Thus, the entire discussion 
of immigration into the United States is based on the 
assumption that the quota system by national origins 
is still in effect. The quota system for admission was 
in fact abolished by Congressional legislation in 
1965, and the origin of immigrants has changed sig- 
nificantly since that time. Very few references are 
made to publications after 1966. As a reference 
work, the book represents the situation as of about 
1965; and indeed this is all that is claimed by the 
author, who describes his work as providing “an in- 
ventory of basic data as of about 1965” (p. x). 

The reviewer and many others in economics, de- 
mography, and sociology will find the book of great 
value for a variety of purposes. However, in any fu- 
ture revision, the format could be improved to make 
easier reading and the numerous clerical and factual 
errors corrected. The book is a prodigious accom- 
plishment not quite finished. It has the quality of a 
first-rate text and reference work in penultimate draft 
rather than final version. l 

DupLey KRK 
Stanford University 


Carruthers, I. D., Irrigation Development Plan- 
ning: Aspects of Pakistan Experience, Ash- 
ford, Kent, Wye College (University of Lor- 
don), 1968. 67 pp. (10s.) 

This work can be characterized as an excellent ex- 
ample of how professional economic thinking current 
in academic circles can be blended with practical 
field approaches to irrigation planning. In reviewing 
this book, I was most impressed by its frequent eluci- 
dation in theoretical economic terms of the manage- 
ment and planning problems that Professor Carruth- 
ers and other members of his planning team encoun- 
tered in Pakistan. 

The author notes that while large increases in in- 
dustrial capacity have been achieved since Pakistan’s 
independence in 1947, the country remains primarily 
agricultural, with 75 percent of the population still 
in rural areas. High population growth rates seem cer- 
tain to preclude any major structural transformation 
of the economy away from agriculture in the short 
term. Rapid and continued growth of the Pakistan 
economy is basically dependent upon success in the 
agricultural sector. The Indus and its tributaries 
alone serve the largest single irrigated region in the 
world—nearly 23 million acres—an acreage equal to 
about half of all the land now irrigated in the United 
States (44 million acres in 1969). 

To promote economic growth with an emphasis on 
agriculture, the author considers that close attention 
must be given to improvjng and developing irriga- 
tion, drainage, and flood protection facilities, Of 


these three facets of water resource management, ir- 
rigation yields the quickest returns but must be com- 
bined with costly drainage and irrigation pumpage 
controls. Flood protection is important too, particu- 
larly to East Pakistan, but costs are extremely high 
and benefits less certain. 

Apparently, the most economical way of providing 
additional irrigation water and a controlled water 
table under Pakistan conditions is by installing under 
public auspices tubewells in the fresh ground water 
areas. In essence, Professor Carruthers’ work is a 
study of the feasibility and implications of alterna- 
tive public plans for ground water irrigation develop- 
ment and management. This provides an important 
contrast with the United States, where irrigation 
from ground water has been largely a private func- 
tion but has created a series of economic problems 
attracting governmental interest and suggesting some 
public controls. The book offers useful analytical 
guidelines for Federal and state agencies in the 
United States confronted with ground water manage- 
ment questions. 

Of particular interest is the defense of policies for 
“direct public investment” in irrigation-—-where gov- 
ernment installs and operates irrigation and neces- 
sary drainage facilities—as opposed to “indirect 
public investment,” where subsidies and tax conces- 
sions would be extended to induce private develop- 
ment and operation. The main argument for indirect 
investment is that, because local methods of construc- 
tion are used, it is less capital-intensive and requires 
a lower proportion of scarce foreign exchange. 

Direct public investment in projects is argued to 
more assuredly eliminate critical water shortages. 
Also, control of soil waterlogging and salinity re- 
quires large investment outlays, available only from 
public domestic sources or international lending or- 
ganizations. Projects must usually involve large areas 
to internalize technological and economic interdepen- 
dencies, and economies of scale are considered signif- 
icant. 

A second set of arguments for direct public devel- 
opment center on the better degree and efficiency of 
control provided over water inputs-—-through joint 
controls over pumping, water table levels, water salin- 
ity, electric power use, and standards of well design. 
A final set of reasons for government initiative in- 
volves such arguments as the catalytic effect of 
efficient irrigation and drainage in inducing improved 
use and greater development of other resources and 
local institutions, The Pakistan government admits its 
commitment to regional income equality and uses 
public irrigation/drainage projects as instruments for 
stimulating economic activity in slow-growth areas. 

The book covers many other topics of continuing 
interest to resource economists in the United States, 
including alternative benefit-cost criteria, water pric- 
ing, technical aspects of large-scale irrigation, alter- 
native strategies for water development, and compre- 
hensive planning in relation. to multi-objective devel- 
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opment, A section on agriculture as a source of re- 
volving investment funds is especially revealing and 
pertinent to new political alignments in the United 
States that are making public subsidies for irrigation 
development more difficult to obtain. 

My concluding comment concerns the overall util- 
ity of books like this one. Unfortunately, the techni- 
cal contents of many of the official planning docu- 
ments prepared in the United States and elsewhere 
in the world are made known only to those directly 
concerned with the planning, financing, and imple- 
mentation of the proposed projects. Professor Car- 
ruthers’ book is an excellent “report to the profes- 
sion” on how irrigation planning in Pakistan as a de- 
veloping country was approached on a professional 
basis. 

GEORGE A, PAVELIS 
Economic Research Service, USDA 


Crecine, John P., Governmental Problem-Solving: 
A Computer Simulation of Municipal Budget- 
ing, Chicago, Rand McNally, 1969, xx + 338 
pp. ($6.50) 

Crecine’s study, an outgrowth of his Ph.D. disser- 
tation at Carnegie-Mellon, is an attempt to construct 
a computer model of municipal budgeting in three 
large cities, Cleveland, Detroit, and Pittsburgh. Basi- 
cally, the book is divided into three parts: introduc- 
tory material on budget concepts, research strategy, 
etc. (Ch. I-III); description of the model (Ch. IV- 
VIL); and tests of the model and discussion of its im- 
plications (Ch. VII-XII). The model itself is an 
attempt to replicate, with some generality, both the 
decision-making processes and the results of those 
decisions. The budgetary process is viewed as taking 
place at three levels: Departments, Mayor’s office, 
and Council, Submodels are constructed for each. 
Tests of the model are conducted in a framework of 
two questions: “1. Does the model yield outcomes 
similar to the real-world phenomena it purports to 
describe? 2. Does the model reach these decisions 
using the same mechanisms as the corresponding 
real-world decision system?” Results of the tests are 
mixed, but there are enough congruences between 
the model and the real world to make the effort in- 
teresting. 

The municipal budget-making process that emerges 
from Crecine’s work is one in which past history of 
appropriations for each item is an important factor, 
and budget making is a rather routine and predict- 
able procedure. The revenue constraint (the budget 
must be balanced) seems to be the main link be- 
tween the budget and the socio-economic environ- 
ment of the city. Only under unusual circumstances 
do things change rapidly. “The decision system ap- 
pears to be responsive only to special revenue oppor- 
tunities, to long-run, cumulative political pressures, or 
to reasonably catastrophic events in the short run.” 

Crecine’s model represents an interesting attempt 
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to describe and “explain” municipal budget making. 
However, it leaves many questions unanswered—in- 
cluding those that seem to this reviewer among the 
most relevant. Given the levels of spending in 1966- 
67, Crecine’s model will generate estimated spending 
in 1967-68 and can be used to simulate a number of 
years beyond that—accuracy diminishes with time. 
But the model provides no basis for explaining varia- 
tions between cities, such as that between the $9.66 
per capita spending on parks and recreation in 
Cleveland in 1966-67 and the $14.16 per capita spent 
in Pittsburgh [1, pp. 41, 46]; it does not provide a 
means for explaining why some governmental units 
spend more than others. Crecine’s study is analogous 
to a study of how trading is conducted on the major 
grain exchanges, with no consideration of the factors 
that influence the supply of and demand for wheat. A 
study of this kind can be very useful for some kinds 
of problems, but it is inadequate if we want to un- 
derstand variations in the price of wheat. 

Two groups in our profession may find this book 
worthwhile. Those who are studying local govern- 
ment services should read it for the insights it pro- 
vides into the decision-making process. Those who 
are engaged in building models of agricultural pro- 
duction, marketing, etc., will find an interesting ap- 
plication of techniques related to those they are 
using, and they may be intrigued enough to try their 
hands in this area. Certainly, they will find a worth- 
while challenge to their skills. 

Tuomas F. Hapy 
Economic Research Service, USDA 
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Eckaus, Richard S., and Kirit S. Parikh, Planning 
for Growth: Multisectoral, Intertemporal Mod- 
els Applied to India, Cambridge, The M.LT. 
Press, 1968, xvi + 208 pp. ($20.00) 

This book is the sixth in the M.I.T. series, “Stud- 
jes in the Economic Development of India,” edited by 
Rosenstein-Rodan. It is a report of several years of 
experiments with dynamic linear programming mod- 
els of capital accumulation. The applications are to 
Indian data, but the models would be relevant to 
planning for development in any country for which 
sufficient data are available. i 

The models applied are essentially extensions of 
an intertemporal programming model of capital accu- 
mulation frst proposed by Dorfman, Samuelson, and 
Solow [1, Ch. 12]). The basic model is an open, 
dynamic, input-output model, and the objective is to 
maximize discounted consumption over the planning 
period. Consumption proportions are exogenously 
specified in the short-run models (five-year hori- 
zons). In the longer-run (18- and 30-year horizon) 


models, consumption proportions are modified endog- 
enously according to expenditure elasticities. All 
models include 11 sectors, and investment gestation 
lags up to three periods are included. Imports, com- 
petitive and noncompetitive, are restrained by for- 
eign exchange availability. 

The authors distinguish five types of models, 
which are all variations of the same basic model. 
Two of these, the “target” and “transit” models, dif- 
fer only with respect to the terminal requirements. 
The target models have as constraints exogenously 
specified amounts of capital stocks to be available 
for post-terminal production. The transit models are 
constrained to provide sufficient capital in process in 
the terminal year to assure the attainment of exo- 
genously specified rates of growth in post-plan pri- 
vate consumption (with government consumption 
and exports exogenously specified). However, the 
levels. of the terminal capital stocks in process are 
endogenously determined. The planning horizons in 
both models are five periods (years), The target 
models were used to test the technical feasibility of 
the third and fourth Indian five-year plans. After a 
number of attempts with alternative specifications of 
the parameters and coefficients, the authors conclude 
the five-year plan was technically infeasible. The 
fourth plan appears to be technically feasible, al- 
though there is some question about operational fea- 
sibility since substantially more investment is calcu- 
lated in the target model than was projected in the 
fourth plan. The transit models are used to investi- 
gate optimal paths that the economy might follow if 
the targets are not attained. 

The long term “guidepath” models cover 18 and 
30 years. To lessen the computational burden, these 
models were aggregated over time with three years 
being combined into one period. The resulting model 
is much more flexible, since investment lags are re- 
duced to one period. Changing technology is intro- 
duced in the important agricultural sector. The 
guidepath models have two versions, guidepath I and 
guidepath IT, which differ only by a savings restraint 
introduced in guidepath II. The guidepath models 
are used to determine long-run paths for the econ- 
omy. These long-run models are then combined with > 
a short-run “guidepost” model to work out yearly 
detail needed for plan implementation. The guide- 
post models are essentially the same as the target 
models. They differ by having horizons of six years 
and terminal stocks that are determined by solutions 
to the guidepath models for the second period (sixth 
year). 

A good deal of sensitivity analysis was carried 
out. Altogether, 123 solutions are summarized. The 
book contains 163 tables, of which only 43 appear in 
appendices, (Readability could have been improved ` 
considerably by relegating more tables to appendices, 
especially those containing data.) Much insight into 
the nature of the models is gained from the many 
solutions, Several suggestions for improvements and 


generalization of the models are provided. The 
short-run models appear to be excessively rigid as a 
result of the sectoral interdependence, long gesta- 
tion lags, and lack of substitution in consumption. 
For planning purposes, it would be desirable to in- 
clude more detail on the important agricultural sec- 
tor. 

The chief virtue of the book is its contribution to 
planning techniques or methodology. However, some 
valuable insights are gained on development of the 
Indian economy. The value of the book is enhanced 
by examples of what can be done in terms of formu- 
lating development plans if the necessary data are 
available. The authors do not discuss plan implemen- 
tation but are concerned with the formulation of 
short-term plans consistent with the longer-run ob- 
jectives of the planning authority. 

WALTER HAESSEL 
Iowa State University 
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[1] Dorratan, Ropert, PAUL A. SAMUELSON, AND Ros- 
ERT M. Sotow, Linear Programming and Economic 
Analysis, New York, McGraw-Hill Book Co., 1958. 


Hamilton, H. R., S. E. Goldstone, J. W. Milliman, 
A. L. Pugh MI, E. B. Roberts, and A. Zellner, 
Systems Simulation for Regional Analysis; An 
Application to River Basin Planning, Cam- 
bridge, The M.LT. Press, 1969, xii + 407 pp. 
($15.00) 

Regional economic modelling and river systems 
modelling are now popular pursuits of economists 
and engineers, respectively. Seldom have the two 
professions joined forces in a common endeavor, 
There are, however, a few notable exceptions to this. 
One of these occurred several years ago when the 
Battelle Memorial Institute was commissioned by a 
group of electric utility companies to gain a better 
understanding of regional growth and water resource 
relationships in the Susquehanna River basin. One of 
the more important results of the Battelle studies 
was the application of systems simulation to regional 
analysis. 

A primary objective of this book is to advance 
the state of the art of systems simulation for re- 
gional analysis, particularly where social and techno- 
logical factors must be considered together. (And 
who can name a region in an advanced society where 
either can be ignored?) The authors, using the Sus- 
quehanna model as a case study, present a lucid and 
well organized volume that will in all likelihood be- 
come a standard reference for regional systems simu- 
lation. 

The early chapters of the book discuss in very 
general terms mathematical models in economics and 
the social sciences, including a description of six con- 
temporary regional projection models. Some of the 
more important considerations of regional economic 
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analysis, together with a brief history of this special- 
ized field, are presented, along with a short discourse 
on river basin planning. This early portion of the 
book will be of some value and interest to those un- 
familiar with the field of regional analysis or quanti- 
tative aspects of the social sciences. It is too general 
to be of reference value in these areas, and one won- 
ders whether the authors could not have presented 
their case for a systems simulation methodology in a 
more succinct manner. 

The main body of the book presents the philoso- 
phy and methodology of approach in adopting sys- 
tems simulation to the Susquehanna study and then 
describes the model itself, including subregional 
breakdown, sectoral aggregation, data gathering pro- 
cedures, sensitivity analysis, mathematical construc- 
tion of the three main model components, and se- 
Jected model experiments to demonstrate simulation 
of the model. A lengthy appendix contains a detailed 
technical description of the model and presents the 
computation and estimation of some of the more 
important variables. As an added and enjoyable bonus, 
and one that has seldom appeared in writing, the 
appendix also contains a short discourse on the man- 
agement of a multidisciplinary research project. 

The Susquehanna model is composed of three 
main sectors that describe the demographic, employ- 
ment, and water supply characteristics of the nine 
subregions comprising the river basin. The demo- 
graphic (labor supply) sector and the employment 
(labor demand) sector are tied together within each 
of the subregional models but are separate from one 
subregion to the next. The water sectors of the sub- 
regional models, describing both water quality and 
water quantity conditions, are not independent, since 
the withdrawals of water or the discharge of waste in 
one subregion can alter the quantity or quality of 
water in downstream subregions. The salient features 
of the Susquehanna model are as follows: (1) The 
demographic and economic sectors are tied together 
in one model; (2) a wide variety of assumptions and 
parameters can be inserted and sensitivity analysis 
employed; (3) there are explicit feedbacks and 
lagged variables within the various sectors and be- 
tween sectors that lend a degree of dynamism to the 
model; (4) economic and water sectors are com- 
bined. The last point may be of most significance, 
since it demonstrates the bringing together into one 
model of a social phenomenon (economics), and a 
technology (water). Most any other resource or 
technology could be substituted in place of water in 
a model of this design, such as forest or mineral re- 
sources, transportation, or housing. 

Formulating a model encompassing such a large 
region (27,500 square miles covering portions of 
three states and with a population of about 3.3 mil- 
lion) is a formidable undertaking. By and large, an 
admirable job was done. As in most regional models, 
some aspects and points could be challenged. Major 
weaknesses appear to be: (1) the degree of aggrega- — 


172 / Reviews 


tion (all industrial activity is broken down into only 
six groups); (2) the use of employment as the only 
direct indicator of economic activity, omitting such 
important measures as regional income or regional 
product; and (3) the assumption that the 1960-1975 


industry group growth rates, converted to annual © 


rates, will hold over a 50-year forecast period. 

Throughout the book there are occasional state- 
ments that indicate perhaps a little more homework 
should have been done, but these are mostly minor 
and not of major significance to the overall study. 
For example, the statement that agriculture in this 
region is in a relatively healthy state (p. 201) will 
raise some eyebrows. The authors implicitly assume 
that all spending for river work construction will be 
made within the region (p. 226). Such an assump- 
tion will lead to overestimates of the impact of such 
improvements, since many materials and in some 
cases management will have to be imported. In pre- 
dicting attendance at new water recreational facili- 
ties, the authors failed to take into account the near- 
ness to population centers and the influence of com- 
peting recreational sites, two factors shown by a 
number of studies to strongly affect the demand 
curves for recreation at particular sites. 

There are also some pearls of wisdom that strike 
the reader on occasion and lighten the tedium of 
reading a long technical work. Insofar as these re- 
flect modelling results, they speak well for the use of 
systems simulation and the particular methodology 
adopted by the authors. For example, “in addition to 
the doubtful benefits to be achieved in terms of re- 
gional growth, it appears that the costs of prevent- 
ing, or even significantly reducing, acid mine pollu- 
tion are truly enormous. ... A significant technologi- 
cal breakthrough appears to be needed before a logi- 
cal and economic method or combination of methods 
can be put into force” (p. 216). Speaking of water 
supply and demand relationships, “the water short- 
ages reported were in terms of the inabilities of cur- 
_ rent water treatment, storage, and distribution sys- 
tems, rather than the scarcity of the water resource 
- itself. . . . The river and often other alternative 
sources of supply were able to provide sufficient 
water once the decision to invest in an expanded 
water system was made” (p. 221). By incorporating 
the skill level of workers into the model, it showed 
that “if an area can significantly outstrip the na- 
tion’s averages In the education and training of its 
population, then significant growth is possible. More- 
over, the effects of such skills buildup are cumula- 
tive and ever increasing” (p. 256). 

Hamilton et al. are to be commended for present- 
ing a technical work that is readable and well orga- 
nized. They have provided the field of regional sci- 
ence with a case study of systems simulation that 
will be of interest and use for years to come. The 
Susquehanna model will no doubt generate much 
new activity in the application of systems simula- 
tion. Hopefully, this new activity will also lead to re- 


finements and improvements to the Battelle model, 
both of which the authors readily admit are sorely 
needed. For serious students of regional science, the 
book should be a welcome addition to their libraries. 
Hays B. GAMBLE 
The Pennsylvania State University 


Haveman, Robert H., and John V. Krutilla, with 
the assistance of Robert M. Steinberg, Unem- 
ployment, Idle Capacity, and the Evaluation of 
Public Expenditures: National and Regional 
Analyses, Baltimore, The Johns Hopkins Press 
for Resources for the Future, 1968, x + 159 
pp. ($6.50) 


Students of benefit-cost analysis for water re- 
source development projects are familiar with the 
“secondary benefits” argument. It is generally agreed 
that the need to consider anything but the direct 
beneficial effects of water resource development 
projects in national analyses of benefits and costs 
depends largely on the existence of unemployed re- 
sources. Aside from some rather crude “rules of 
thumb” employed by Federal agencies, no quantifica- 
tion of these effects has been undertaken. This, as 
well as the measurement of the regional distribution. 
of these effects, is the task that Haveman and Kru- 
tilla set for themselves with respect to the construc- 
tion phase of Federal water resource development 
projects. : 

Haveman and Krutilla review only very briefly 
the theoretical discussion concerning this aspect of 
benefit-cost analysis. They turn directly to an analy- 
sis of the employment status of the post-war Ameri- 
can economy, concluding that unemployment rates 
have at times been high, especially in those occupa- 
tional groups whose skills make important inputs in 
the construction of water resource projects. Similarly, 
idle capacity existed in the industrial sector of the 
economy. 

On this basis they proceed to derive estimates of 
primary factor payments resulting from on-site labor 
demands and from the demand for materials, equip- ` 
ment, and supplies associated with twelve types of 
water resource development projects. Computation- 
ally, this requires a breakdown of project construc- 
tion costs into categories that can be related to sec- 
toral final demands in the 82 sector national input- 
output model for 1958. The latter model determines 
changes in the value added by industry in response 
to the changes in final demands. Assuming constant 
relationships among value-added components as sec- 
toral outputs vary, the impacts on individual compo- 
nents can be specified. Finally, the use of a “matrix 
of occupational labor coefficients for each industry” 
provided by the Bureau of Labor Statistics permits 
the translation of changes in industrial output to oc- 
cupational labor requirements. From their analysis, 
the authors conclude that different project types im- 


pose quite different industrial and labor demands 
upon the economy. 

They turn next to an analysis of the regional im- 
pacts of the same water resource projects. This is fa- 
cilitated by a classification of the input-output mod- 
el’s sectors into four types, ranging from strictly 
“local” to strictly “national” industries. The indus- 
trial demands generated by the model are allocated 
to each of ten U.S. regions on the basis of regional 
preference functions associated with each of the four 
types of industries. Among the more important con- 
clusions from this work is an indication that total in- 
dustrial demands and off-site labor requirements 
favor the Mid-Atlantic and East North Central re- 
gions, regardless of where the project is located, and 
that the retention of industrial and off-site labor de- 
mands in the local area is not very great unless the 
project is constructed in the Mid-Atlantic or East 
North Central regions. 

Estimates of the opportunity costs of public in- 
vestments are derived by multiplying the money 
costs derived earlier by a factor (1-p). P is obtained 
as a point on a synthetic response function relating 
observed levels of unutilized productive capacity to 
the probability of fulfilling a project’s resource re- 
quirements from a pool of unemployed resources. 
.For the economic conditions of the 1957-64 period 
the authors conclude that the opportunity costs of 
project construction were 5 to 30 percent less than 
the money costs. In a general way, this leads to an 
understatement of the benefit-cost ratio. 

This study has organized consistently a large num- 
ber of structural economic relationships in search of 
answers to several important public investment ques- 
tions. As one might expect, the empirical counter- 
parts to some of these relationships are weak or non- 
existent. The real strengths of the study lie in the 
authors’ abilities to utilize a wide range of secondary 
data, to specify the most limiting assumptions, and 
to indicate in several important instances the extent 
to which their conclusions are sensitive to the meth- 
odological assumptions. 

The main body of the book is concise (95 pages) 
and written in a style that should make it accessible 
to a readership broader than the group of profes- 
sional economists. Appendices contain a more formal 
presentation of the model, as well as computer pro- 
gram descriptions, to encourage other researchers to 
apply the methodology to other public investment 
problems. Such additional work is certainly called 
for. It would also be desirable if the work reported 
here would be accompanied by a similar conceptual 
and empirical study on the operation phase of water 
resource development and other public projects. 

Herpert H. STOEVENER 
Oregon State University and 
University of Minnesota 


Massell, Benton F., and R. W. M. Johnson, Eco- 
nomics of Smaltholder.Farming in Rhodesia, A 
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Cross-Section Analysis of Two Areas, Stanford, 
Food Research Institute, Stanford University, 
1968, 74 pp. ($4.00 paper) 


This monograph reports on an examination of the 
efficiency of small-holder agriculture in two areas in 
northeast Rhodesia. One is the Chiweshe Reserve, in 
which the land is held in tribal trust with an average 
farm holding of nine acres of arable land and a fam- 
ily size of 7.2 persons. The other is the Mt. Darwin 
District Purchase Area, an area of freehold tenure 
with large farms averaging 219 acres, but with only 
23 acres cultivated. The average family is 5.3 per- 
sons. 

The authors believe that the farmers in both areas 
operate on the same production function, although 
there are major differences in the farm inputs and 
external forces affecting the areas. The labor-land 
ratio is much higher in the tribal holdings area lead- 
ing to out-migration and off-farm wage employment. 
Farms in the freehold tenure area have more and 
better land. The farmers are better managers, more 
committed to farming, and more oriented toward the 
market economy than those in the tribal tenure area. 
Nevertheless, the level of crop technology in the two 
areas is not greatly different. 

The Cobb-Douglas production function is used to 
analyze the relationship between output and seven 
inputs: land, labor, chemical fertilizer, organic ma- 
nure, fixed capital, soil type, and management. The 
difficulties in quantifying the inputs, as well as out- 
puts from subsistence farming, are elaborated upon. 

Those who argue that farmers in the less devel- 
oped economies are efficient and rational in the use 
of labor, given the resources at their command, will 
be pleased with the results of this study. The gains 
from reallocation of labor and land among crops are 
judged to be small (two to seven percent), based on 
estimated marginal productivities calculated at the 
means of the variables. The marginal returns to 
labor are greater than zero in both areas. The com- 
parison of the two areas shows promise for increased 
productivity without a “major transformation.” 

In general, factor returns are higher in the Dar- 
win freehold tenure area, where there is greater com- 
plementarity among the higher level of observed in- 
puts and more Jand conservation, one of many unob- 
served inputs. The authors speculate that the uncul- 
tivated land in Darwin in the face of $25 per acre 
marginal productivity may be due to a combination 
of land clearing cost, labor scarcity, and too much 
time devoted to conservation. Results show there is 
considerable potential for use of fertilizer in the 
freehold tenure area but study of returns from ma- 
nure are inconclusive as a result of labor require- 
ments for application and unexplored relationships 
between crop and livestock production. While the re- 
turns to equipment (fixed capital) are inconclusive, 
they lead to the important hypothesis that “capital 
implements would appear to represent a poor invest- 
ment” in comparison with fertilizer and manure. The 
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analysis of management-output relationships is wor- 
thy of study by research and extension workers, al- 
though the results are inconclusive, 

This study shows how imaginative researchers can 
combine economic theory and quantitative methods 
to obtain useful results. The report is replete with 
qualifications and cautions to the reader. The data 
were not collected specifically for this study and 
were for different years in the two areas. Neverthe- 
less, they are primary farm data and the authors are 
to be commended for pushing past data analysis to 
implications of the results for policy to fulfill an ur- 
gent need of policy makers that is not confined to 
Africa. For researchers, the authors are correct in 
stating that “perhaps the principal value of our work 
is in showing how limited data, collected for other 
purposes, can be used effectively to shed light on the 
economics of agricultural undevelopment.” 

W. N. THOMPSON 
University of IHinois 


Rohrer, Wayne C., and Louis H. Douglas, The 
Agrarian Transition in America, New York, The 
Bobbs-Merrill Company, Inc., 1969, xv + 197 
pp. ($8.00) 

In 1933 the popular agrarian novelist, Louis 
Bromfield, published The Farm. It was a sentimental 
book which included many characters and encom- 
passed much time. It struck harmonious chords 
among readers who themselves watched with some 
dismay as an agrarian nation became industrialized. 
Bromfield’s work was a detailed (though fictional) 
account of one family’s struggle with the process of 
economic and social change-—-of an agrarian family’s 
struggle with forces that were ostensibly non-agrar- 
jan in form or in consequence and were completely 
beyond its own control. This theme is a common one 
in the United States. It has found its way into our 
literature, our research, and our institutional pro- 
cesses, 

In their book, Rohrer and Douglas include as 
many themes as Bromfield did characters, but the ap- 
proach is quite different. Rather than documenting 
the decline of agrarianism or naming and analyzing 
the effects of a declining agriculture, they concen- 
trate on the persistence of agrarianism as an ideolog- 
ical theme adhered to by much of the American pop- 
ulace. This persistence, as is amply shown in their 
analysis, has strange outcomes. The authors point 
out that, at a time when interdependence is more no- 
ticed and more important than ever before, agrarian- 
ism as an ideology, on one hand, gives sanction and 
moral support to those “free men” in agriculture 
who are currently beyond the pale of the mainstream 
of economic life. It causes disaffection of those po- 
litical units where the need to establish lines of de- 
pendence are strongest, and it imposes a restrictive 
influence on our foreign agricultural aid policies. On 
the other hand, it is suggested that those in agricul- 


ture who are least agrarian in the conduct of their 
economic affairs (that is, the truly “commercial” 
farmers) have used the ideology as a persuasive in- 
fluence in gaining governmental support, in encour- 
aging growth and innovation, and in strengthening 
ties with the non-rural world. 

The divergent outcomes alluded to ultimately lead 
the authors to classify the agricultural industry, not 
by reference to the usual commercial/non-commercial 
or family/corporate distinctions, but by using two 
new classes: a class including those participants and 
observers who view agriculture as a refuge and a 
class including those who view agriculture as a ven- 
ture. The economic behavior of a particular farmer 
and his use of the agrarian ideology will vary de- 
monstrably, depending on whether he identifies with 
refuge or venture agriculture. The same appears to 
be true of rural institutions and rural communities. 
The authors provide examples and analyses of their 
classification scheme by referring to agriculture as it 
is organized in different parts of the United States 
today. This quality—refuge agriculture and venture 
agriculture—as it is developed in the book appears 
to offer a wellspring of hypotheses regarding the eco- 
nomics of agriculture. The book is worth its price 
for this alone. 

Additionally, though, the book treats many topics 
familiar to agricultural economists from a somewhat 
unfamiliar point of view. Rohrer (a sociologist) and 
Douglas (a political scientist) bring to bear the ana- 
lytical powers of their respective disciplines on such 
themes as agricultural research and innovation, farm 
enlargement, subsistence farming, and foreign agri- 
cultural missions, The implications made by Rohrer 
and Douglas are not always comfortable for the econ- 
omist, but they serve the very useful purpose of 
broadening the analytic focus that economists most 
often carry with them. The style of the book does 
not make it easy for an economist to read. The ter- 
minologies of the authors’ disciplines are sufficiently 
different from the economist’s as to render some pas- 
sages rather tedious. That it is only a semantic prob- 
Jem is verified by noting that the chapters that deal 
with economics and economic policy are very com- 
fortable reading. In sum, this is a different book. It 
is a good book, and, because it approaches some fa- 
miliar problems from an unfamiliar vantage point, it 
cannot but be a useful book. 

PauL W. BARKLEY 
Washington State University 


Schapsmeier, Edward L., and Frederick H. 
Schapsmeier, Henry A. Wallace of Iowa: The 
Agrarian Years, 1910-1940, Ames, The Iowa 
ince p Press, 1968, xiii + 327 pp. 


Perkins, Van L., Crisis in Agriculture: The Agri- 
cultural Adjustment Administration and the 


a 


New Deal, 1933, Berkeley, University of Cal- 

ifornia Press, 1969, vii + 245 pp. ($6.00 paper) 

Historians, because they need as complete access 
as possible to documents and perspective unham- 
pered by current passions and prejudices, usually 
study problems that are at least a generation in the 
past. Thus, many volumes are now appearing on the 
1930’s and 1940’s, 

The period of the 1930’s is particularly important 
to the agricultural economist, for it was during this 
time that most of the current Federal farm programs 
first became law. And, in spite of immense changes 
in farm organization and technology, they have con- 
tinued to the present with little change. 

The volume by the Schapsmeier brothers is lim- 
ited to Wallace’s “agrarian years” from 1910 to 
1940. The greatest value of the book to the agricul- 
tural economist lies in the authors’ tracing of the de- 
velopment and adoption of the New Deal agricul- 
tural policies. The politics rather than the economics 
of the policies are stressed—-which is probably the 
way it really was. But the influence of such econom- 
ists as Louis H. Bean, John D. Black, Charles J. 
Brand, John R. Commons, Richard T. Ely, Mordecai 
Ezekiel, William J. Spillman, Howard R. Tolley, 
Rexford G. Tugwell, George F. Warren, and M. L. 
Wilson is not overlooked, even though their ideas are 
not fully discussed. 

As much as I admire Henry A. Wallace, regarding 
him as a great Secretary of Agriculture, the authors’ 
unquestioning praise obscures him as a human being 
whose interests and beliefs changed over the years. 
The authors’ “Select Bibliography” is an excellent 
guide to the literature, but the footnote citations, 
while full, are almost impossible to use as reference 
points. 
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A much more detailed analysis of the economic 
problems facing American agriculture in the early 
1930’s is found in Van L. Perkins’ Crisis in Agricul- 
ture. An outgrowth of a doctoral dissertation, the 
volume provides much of the background commodity 
data leading up to the Agricultural Adjustment Act 
of 1933 and reports rather fully upon the immediate 
effects of the act. 

The most controversial parts of the 1933 program, 
the cotton plow-up and the hog slaughter, are treated 
in more detail than in any other published history of 
the period. There has been a great deal of misunder- 
standing about these actions, and the Department of 
Agriculture still recetves letters from people deplor- 
ing the early action or assuming that a similar pro- 
gram is still in effect. Perkins concludes that the 
programs were moderately successful in reaching 
their objectives. There was comparatively little 
waste in the hog slaughter campaign, with large 
quantities of salt pork and lard being distributed to 
needy families. Perkins concludes that 1933 “was a 
pivotal and fruitful year in the development of agri- 
cultural policy and politics.” 

The bibliography is useful, although not as com- 
plete ag the Schapsmeiers’. The footnote citations 
are presented in conventional form. 

The agricultural economist, interested in the broad 
background of present-day programs, will find both 
books very useful. The one on Henry A. Wallace 
emphasizes personalities and political events, while 
Crisis in Agriculture is a meticulous reconstruction 
of the circumstances surrounding the Agricultural 
Adjustment Act of 1933. 

WAYNE D. RASMUSSEN 
Economic Research Service, USDA 
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ed., Scranton, Pennsylvania, International Text- 
book Company, 1969, xvi + 413 pp. $7.95. 

Hamilton, H. R., S. E. Goldstone, J. W. Milli 

176 


man, A. L. Pugh Dl, E. B. Roberts, and A. 
Zellner, Systems Simulation for Regional Anal- 
ysis An Application to River Basin Planning, 
Cambridge, The M.I.T. Press, 1969, xii + 407 
pp. $15.00. 


Haynes, William Warren, Managerial Economics: 
Analysis and Cases, rev. ed., Austin, Business 
Publications, Inc., 1969, xiii + 726 pp. $10.50. 


Hopkins, John A., The Latin American Farmer, 
U. S. Department of Agriculture, ERS-Foreign 
257, 1969, x + 137 pp. Price unknown. Paper. 


Howe, Charles W., et al., Inland Waterway Trans- 
portation, Baltimore, The John Hopkins Press, 
1969, vii + 144 pp. $5.00 paper. 


Iowa State University Center for Agricultural 
and Economic Development, A North American 
Common Market, Ames, The Iowa State Uni- 
versity Press, 1969, vili + 442 pp. $8.50. 


Johnson, Glenn L., O. J. Scoville, George K. 
Dike, and Carl K. Eicher, Strategies and Rec- 
ommendations for Nigerian Rural Development, 
1969/1985, Consortium for the Study of Niger- 
ian Rural Development, East Lansing, University 
of Michigan, 1969, ii + 158 pp. Price unknown. 
Paper. 


National Academy of Sciences, A Program for 
Outdoor Recreation Research, Washington, D.C., 
1969, x + 90 pp. $3.00 paper. 


National Council of Applied Economic Research, 
Structure and Behaviour of Prices of Foodgrains, 
New Delhi, 1969, xiv + 299 pp. $5.50, Rs. 32.00, 
Sh. 50/. 


Neufeld, E. P., A Global ‘Corporation, A History of 


the International Development of Massey-Fergu- 
son Limited, Toronto, University of Toronto Press, 
1969, ix + 427 pp. $15.00. 


Perkins, Dwight H., Agricultural Development in 
China, Chicago, Aldine Publishing Company, 1969, 
xv + 395 pp. $12.50. 


Reserve Bank of India, Development of Co-opera- 
tive Marketing, A Survey Report, Bombay, 1969, 
vii + 392 pp. Rs. 9 paper. 


Rosier, Bernard, Siructures Agricoles et Développe- 
ment Economique, Publications de la Faculté de 
Droit et des Sciences Economiques de Grenoble, 
Paris, Moulton et C'*, 1968, 412 pp. Price un- 
known. 


Sewell, W. R. Derrick, Richard W. Judy, and 
Lionel Ouellet, Water Management Research: 
Social Science Priorities, Ottawa, Canada, De- 
partment of Energy, Mines and Resources, 1969, 
145 pp. Price unknown. Paper. 


Stamp, Dudley L., Land for Tomorrow Our De- 
veloping World, Bloomington, Indiana University 
Press, 1969, 200 pp. $6.00. 


Stickley, Thomas S. Joseph A. Asmar, Abdur- 
Rahman Saghir, Nicholas Atallah, and Peter L. 
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Pellett, Man, Food and Agriculture in the Middle 
East, Beirut, Lebanon, The American University 
of Beirut, 1969, xiv + 692 pp. $8.00 paper, $10.00 
cloth, 


Stipetié Vladimir, Poljoprivreda I Privredni Rasvoj, 
(Agriculture and Economic Growth) Zagreb, 
Yugoslavia Informator, 1969, xvi + 395 pp. Price 
unknown. 


Strauss, Erich, Soviet Agriculture in Perspective: 
A Study of Its Successes and Failures, New York, 
Frederick A. Praeger Publishers, 1969, 328 pp. 
$8.50. 


Strausz, David A., The Hop Industry of Eastern 
Europe and The Soviet Union, Pullman, Wash- 
ington State University Press, 1969, 242 pp. $8.00. 


Weintraub, D., M. Lissak, Y. Azmon, Moshava, 
Kibbutz, and Moshav: Patterns of Jewish Rural 
Settlement and Development in Palestine, Ithaca, 
Cornell University Press, 1969, xxiii + 360 pp. 
$14.50. 


Williams, Donald B., Agricultural Extension: Farm 
Extension Services in Australia, Britain and the 
U.S.A., New York, Cambridge University Press, 
1969, xi + 218 pp. $12.50. 


Announcements 


1970 AAEA ANNUAL MEETING 


The 1970 annual meeting of the AAEA will be 
held on August 9-12 at the University of Missouri, 
Columbia, Missouri. 

Some variations in programming will be tried for 
the next annual meeting, These will include an effort 
to utilize more of the self-initiated scholarship that 
regularly is submitted to AJAE as bases for dis- 
cussions at the annual meeting. The Editor will keep 
me informed of the flow of manuscripts that have 
been reviewed and accepted for publication in the 
Journal, Insofar as these papers offer subject matter 
that can be integrated into the annual meeting pro- 
gram, I plan to invite the authors to summarize and 
discuss their papers at the annual meeting. This will 
apply to papers that have already been published in 
issues of the Journal preceding the annual meeting 
and to those accepted for publication in later issues. 

To the extent that the thematic design for the an- 
nual meeting needs presentation of supplementary 
topics, I will expect to invite appropriate papers. 
However, these invited papers will not be auto- 


matically published as in the past. Authors of invited 
papers may, at their option, present manuscripts 
based on their invited papers for review and possible 
publication in the Journal in the same manner as 
others seeking publication in the February, May, 
August, and November issues. 

The proceedings issue (December) will contain 
abstracts of all papers presented and discussed at the 
annual meeting, regardless of whether an article has 
already been published or accepted for publication. 
As heretofore, the December issue will also contain 
the Presidential Address, the invited general session 
papers, committee reports, and Association business. 

For the proceedings issue, abstracts can be longer 
(maximum 250 words) than for regular articles 
(these are having to be restricted to 100 words to 
qualify for the Journal of Economic Literature), 

Suggestions for the program should be sent to 
me, Department of Agricultural Economics, Michigan 
State University, East Lansing, Michigan 48823. 

Dare E. HATHAWAY, President 


UNDERGRADUATE DEBATE, PUBLIC SPEAKING, AND ESSAY COMPETITIONS 


Competition is open to any undergraduate student 
interested in agricultural economics. Participants are 
encouraged to become members of chartered stu- 
dent-section affiliates of the American Agricultural 


Economics Association but such membership is not 
required to enter the various contests. No individual 
student may enter both the debate and the public 
speaking competitions in the same year. 


Public Speaking Competition 


The public speaking may be on any topic in the 
area of agricultural economics. Each speech will be 
limited to 10 minutes’ duration. 

Chartered chapters or individuals must declare 
their intention of participating in the public speaking 


competition by writing not later than June 1, 1970, 
to Robert W. Taylor, AAEA Student Activities 
Committee, Department of Agricultural Economics, 
Purdue University, Lafayette, Indiana 47907. 


Debate Competition 


The topic to be debated in 1970 is 
Resolved: That the National Labor Relations Act 
should be extended to agricultural workers. 


178 


A declaration of intention to participate in the de- 
bate competition must be made in writing not later 
than June 1, 1970, to Robert W. Taylor, at the ad- 


dress given above. Names of contestants and/or al- 


ternates and coaches, along with the mailing address 


_ of each, should be included. Not more than one de- 
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bate team from one school may participate in the 
debate contest. 


Student Essay Contest 


The essay contest does not require attendance at 
our annual summer meeting. It was developed pri- 
manly to provide an opportunity to participate for 
students who find it impossible to attend the annual 
meetings and for students whose abilities and inter- 
est tend to be in research and/or writing. The devel- 
opment and preparation of a manuscript for pur- 
poses of publication is one of the ‘objectives of this 
contest. Essays may deal with any topic in agricul- 
tural economics, agricultural industries, or rural so- 


ciology. The 1970 award paper will be published in 
the 1970 Proceedings issue. 

Manuscripts should not exceed 2,500 words in 
length and should be prepared according to instruc- 
tions appearing on the inside of the back cover of 
the American Journal of Agricultural Economics. 
Manuscripts must be submitted in triplicate by June 
15, 1970, to Robert L. Beck, Department of Agricul- 
tural Economics, University ‘of Kentucky, AEE 
Kentucky 405065. 


INTERNATIONAL ASSOCIATION OF AGRICULTURAL ECONOMISTS 
1970 CONFERENCE 


The Fourteenth International Conference of Agri- 
cultural Economists will be held in Minsk, U.S.S.R., 
August 24 to September 2, 1970, with participants 
registering on August 23. 

The theme of the conference will be “Economic 
Policies, Planning, and Management for Agricultural 
Development-—National and International.” 

Subsistence, consisting of room and two meals per 
day, has tentatively been set at $12.50 per day, sin- 
gle with bath; $9.50, double with bath; and $8.00, 
double without bath. 

Fourteen tours, ranging from five to ten days in 
length, will be available following the conference, 
visiting places of agricultural, scenic, and historical 


interest in the Soviet Union. All will terminate in 
Moscow. Costs for tours will be approximately $110 
to $350, 

Subsistence and tour costs must be paid in ad- 
vance. 

A second leaflet will be sent out to [AAE member 
in December from the Soviet Union giving detailed 
information on costs for accommodations and post 
conference tours. In January the Soviet embassies all 
over the world will be given instructions to recognize 
this leaflet as an official invitation permitting the ap- 
plicant to obtain a visa. 

Information on group flights to the U.S.S.R. will 
be mailed to U.S. and Canadian members shortly. 


DUES 


Dues for 1970 are payable. The dues rates are as 
follows: 


Association Regular Junior 
American Agricultural Economics 
Association $15.00 $5.00* 
Canadian Agricultural Economics 
Society $10.00 $5.00* 
Western Agricultural Economics 
Association $ 3.50 $1.00* 
Southern Agricultural Economics 
Association $ 3.00 $1.50* 


New England Agricultural 


Economics Council $ 3.00 $1.00 


*For graduate students, three-year maximum, ap- 
proved by head of department. 


Please mail your check, payable to AAEA or 
American Agricultural Economics Association, to 
John C. Redman, Secretary-Treasurer, AAEA, De- 
partment of Agricultural Economics, University of 
Kentucky, Lexington, Kentucky 40506. 


News Notes 


UNIVERSITY OF CHICAGO 


Appointments: John W. Longworth, Ph.D., Uni- 
versity of Sydney; and Eduardo Venegian, Ph.D., 
Iowa State, postdoctoral fellows; Theodore W. 
Schultz, Vice-President, National Academy of Ed- 
ucation. 


CLEMSON UNIVERSITY 


ÅPPOINTMENT: R. Kenneth DeHaven, Ph.D., Mis- 
souri, assistant professor. 


Leave: James C. Hite, Regional Science Group, 
Harvard University, 1969-70. 


ECONOMIC RESEARCH SERVICE, USDA 

(ESAD is Economic and Statistical Analysis Divi- 

sion; FAS is Foreign Agricultural Service; FPED is 

Farm Production and Economics Division; FRAD is 

Foreign Regional Analysis Division; MED is Mar- 

keting Economics Division; NRED is Natural Re- 

source Economics Division.)  . 

APPOINTMENTS: Linda A. Bernstein, Europe and 
Soviet Union Branch, FRAD, as trade analyst; 
Max Bowser, formerly with University of Ne- 
braska program in Colombia, MED, University 
Park, Pennsylvania; Cynthia A. Breitenlohner, 
FRAD, as country specialist for West Germany, 
Luxembourg, and Belgium; Thomas L. Brown- 
ing, FPED, Washington, D.C.; Paige I. Bryan, 
formerly with personnel Division, FAS, FPED, as 
research analyst; O. A. Cleveland, Jr., M.S., 
Mississippi State, Fibers and Grains Branch, 
MED, Washington, D.C.; James R. Donald, 
Commodity Analysis Branch, ESAD, as acting 
chief of a crops group; George E. Dudley, Cot- 
‘ton and Fibers Section, ESAD; Herbert R. Hir- 
man, FPED, University Park, Pennsylvania; 
Mardy Myers, acting chief, Farm Income Branch, 
ESAD, in absence of C. Kyle Randall, who will 
review and evaluate USDA programs on minority 
group members; Robert L. Risek, acting chief, 
Livestock and Feed Group, Commodity Analysis 

' Branch, ESAD; Will M. Simmons, acting deputy 
director, ESAD, in absence of Robert Walsh, act- 
ing chairman of the Outlook and Situation Board; 
Earl R. Stennis, Ph.D., Mississippi State, Fibers 
and Grains Branch, MED, Clemson, South Caro- 
lina; Roger Strickland, Ph.D., Michigan State, 
MED; James Sullivan, Ph.D. Illinois, MED, 
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Rosslyn, Virginia; Eldon E. Weeks, acting section 
head in Farm Income Branch, ESAD, on leave 
from Washington State University, one year; 
Abner L. Womeck, formerly of Auburn Univer- 
sity, Outlook and Projections Branch, ESAD. 


TRANSFERS: Ray F. Brokken, FPED, from Corval- 
lis, Oregon, to Washington, D.C.; Bob Davis, 
FPED, from Raleigh, North Carolina, to Wash- 
ington, D.C.; Gary A. Davis, FPED, from Boze- 
man, Montana, to Washington, D.C.; Richard D. 
Duvick, FPED, from East Lansing, Michigan, to 
Washington, D.C.; Wyatte L. Harman, FPED, 
from College Station, Texas, to Stillwater, Okla- 
homa; Virden L. Harrison, FPED, from Lafay- 
ette, Indiana, to Washington, D.C.; William P. 
Roenigk, from Dairy and Poultry Division, FAS, 
to FRAD, as country specialist for France and the 
Netherlands; Roger Strohbehn, NRED, from 
East Lansing, Michigan, to staff assistant to Di- 
rector, Washington, D.C. 

LEAVES: Preston E. LaFerney, senior project 
leader, Fibers and Grains Branch, MED, postdoc- 
toral student in Operations Research Department, 
Stanford University, 1969-70; C. Richard Shum- 
way, PED, military service, two years. 

RESIGNATIONS: G. Robert Butell, from FRAD, to 
attend Georgetown University; Mollie A, 
Church, from FRAD, to Stanford Food Research 
Institute; Arthur G. Conover, tobacco specialist, 
as consultant to ESAD; Wendell Clement, to 
Federal City College, Washington, D.C.; Jerome 
A. Levine, from FRAD; William E. Pearson, 
from FPAD, to J. L Case and Company; Robert 
E. Shepherd, from FRAD, to position with Appa- 

- lachian Regional Commission. 

FARM FOUNDATION 


Joseph Ackerman, managing director since 1955, 
has retired and has become professor of agricultural 
economics at the University of Ilinois. His first as- 
signment, under a Ford Foundation grant, is to orga- 
nize a program in agricultural economics in India 
similar to that of the Farm Foundation. R. J. Hild- 
reth, associate director since 1962, succeeds Acker- 
man as managing director. New associate managing 
director is W. Neill Schaller, formerly with Foreign 


Agricultural Service, USDA. Dr. Ackerman will con- 


tinue as secretary of the International Association of 
Agricultural Economists. ° 


b 


UNIVERSITY OF MAINE 


APPOINTMENTS: Donald M. Tobey, Ph.D., Wiscon- 
sin, assistant professor in agricultural and resource 
management; William E. Robinson, formerly as- 
sociate professor of agricultural and resource eco- 
nomics, professor of business management. 


MICHIGAN STATE UNIVERSITY 


APPOINTMENTS: Glen Nelson, instructor in agricul- 
tural economics; Clifton R. Wharton, Jr. (AAEA 
director), president of the University. 


UNIVERSITY OF MINNESOTA 


APPOINTMENTS: Edgar A. Persons, associate pro- 
fessor of agricultural economics and agricultural 
education; Martin A. Ulrich, on sabbatical leave 
from Simon Fraser University, 8-month post-doc- 
toral assignment for study of region economic de- 
velopment in West Central Minnesota; Thomas 
E. Daves, Ph.D. candidate, Minnesota, 2-year as- 
signment with University of Minnesota-AID Tuni- 
sia project; Emiel W. Owens, visiting professor 
from Prairie View A&M College, President Nix- 
on’s Task Force on Rural Development. 

Leaves: Clifford G. Hildreth, Virginia Polytechnic 
Institute, 6 months; Lee R. Martin, University 
of California, Berkeley, 6 months; Francis J. 
Smith, Harvard University, 1969 fall quarter; 
Kenneth H. Thomas, Purdue University, until 
July 1, 1970. 


RUTGERS UNIVERSITY 


. APPOINTMENTS: Frederick A. Perkins, professor in 


marketing; Gary T. Devino, associate research 
professor; Robert G. Latimer, associate extension 
professor in farm management; Damon W. 
Thatch, Ph.D. Maryland, faculty in agricultural 
economics and marketing. 


WISCONSIN STATE UNIVERSITY 


APPOINTMENTS: Bushra Abdel Sayed, Ph.D., Mich- 
igan State, assistant professor in School of Busi- 
ness and Economics, Platteville; Gerald Schwab, 
assistant professor, River Falls. 


‘OTHER APPOINTMENTS 


Medford Alexander, staff economist, Inter-Ameri- 
can Development Bank, Washington, D.C. 

Marguerite C, Burk, formerly of the University of 
Minnesota, economist, Food Consumption Branch 
of the Consumption and Food Economics Re- 
search Division, Agricultural Research Service. 

Lewis E. Clark, formerly agricultural business man- 
agement specialist, University of Maine, farm 
management specialist, AID, Afghanistan. 

Danny C. Denton, formerly instructor, University 

` of Arkansas, Product Credit Association, Pine 
Bluff, Arkansas, 

John Drew, Ph.D. Michigan State, economist, Cen- 
tral Soya, Fort Wayne, Indiana. 
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Jerry Eckert, agricultural advisor, Ford Foundation, 
Lahore, Pakistan. 

Carlos Fletschner, Ph.D. Wisconsin, | agricultural 
marketing office, FAO, Chile. 

Robert H. Forste, formerly of University of Massa- 
chusetts, staff associate, New England Center for 
Continuing Education, University of New Hamp- 
shire. 

Austin C. Hoffman, vice-president, Kraft Foods, 
lecturer in agricultural industries, Southern Tli- 
nois University. 

David Holder, Ph.D. Michigan State, assistant pro- 
fessor, Virginia Polytechnic Institute. 

John P. Kuehn, Ph.D. Tennessee, assistant professor 
in livestock marketing, West Virginia University. 
Warren Lee, Ph.D. Michigan State, assistant profes- 

sor, Ohio State University. 

James McKenzie, Ph.D. Michigan State, economist, 
CANFARM, Division of Canadian Department of 
Agriculture, Guelph, Ontario. 

Marvin Miracle, chairman, African Studies Pro- 
gram, University of Wisconsin. 

Williard P. Ranney, visiting professor, Berry Col- 
lege, Georgia. 

Refugio Rochin, Ph.D. candidate, Michigan State, 
training associate, Ford Foundation, Islamabad, 
Pakistan. 

William Ruble, formerly of Michigan State Univer- 
sity, computer expert with Agricultural Stabiliza- 
tion and Conservation Service, USDA. 

Shyamalendu Sarkar, Ph.D. Michigan State, assis- 
tant professor, Saginaw Valley State College, Sagi- 
naw, Michigan. 

David L. Schlechty, formerly with Offce of Special 
Representative for Trade Negotiations, Executive 
Office of the President (on loan from FAS, 
USDA), Assistant Coordinator, Office of Food for 
Peace, AID, 

Orlin J. Scoville, Kansas State University, executive 
director to the Council of United States Universi- 
ties for Rural Development in India. 

Billy C. Trevena, Ph.D. Tennessee, instructor, Uni- . 
versity of Tennessee. 

T. K. Warley, formerly of Nottingham University, 
chairman and professor of agricultural economics, 
University of Guelph. 


OTHER LEAVES 

Kenneth R. Farrell, returned to University of Cali- 
fornia, Berkeley, after two-year leave with Eco- 
nomic Research Service, USDA. 

Leonard A. Voss, returned to University of Mis- 
souri after two-year leave with Economic Re- 
search Service, USDA. 


OTHER RETIREMENTS 

William C. Welden, executive economist, H. P. 
Hood & Sons, Inc., Boston, after 23 years of ser- 
vice. 
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OTHER AWARDS 


Bruce W. Kelly, Agricultural Estimates Division, 
Statistical Reporting Service, elected Fellow of 
American Statistical Association. 


OTHER RESIGNATIONS 


Wm. Lanny Bateman, as instructor in agricultural 
economics, University of Arkansas, to attend 
Oklahoma State University. 


OBITUARIES 


Walter E. Chryst, 49, professor in the law school 
and director of economics in the Legal Institute 
of Agricultural and Resource Development at the 
University of Mississippi, died at Oxford, Missis- 
sippi, on September 11, 1969. A native of Mis- 
souri, he held bachelor and master degrees from 
the University of Missouri and earned his doctor- 
ate in 1952 at Iowa State University. He was with 
the Economic Research Service and predecessor 
agencies from 1952 to 1966, with intervening as- 
signments with the World Bank in Peru and the 
United Nations in Costa Rica. From 1966-67 he 
was on the staff of the National Advisory Com- 
mission on Food and Fiber. During his career, he 
authored numerous articles on natural resource 


economics and agricultural policy. Shortly before 
his death he played a leading role in preparing 
“The Easement Approach to Agricultural Adjust- 


ment,” a report evaluating alternative land retire-_ 
$ 


ment programs. 


Julian Adair Hodges, a faculty member of Kansas 


State University for 42 years, died at Manhattan, 
Kansas, June 2, 1969. His distinguished career in 
agricultural development began on the Greens- 
burg, Kentucky, farm where he was born and 
reared, From the University of Kentucky, he 
earned the B.S. and M.S. degrees; from Harvard 
University, the A.M. and Ph.D. degrees. In his 
forty-two years at Kansas State, he served in 
every academic rank and for two extended periods 
was acting head of the department. After retire- 
ment in 1965 from teaching, research, and admin- 
istration at Kansas State, he accepted a teaching 
position at Pacific University, Oregon. In 1968 he 
returned to Manhattan, Kansas. 

Julian Adair Hodges’ finest contribution to agri- 
cultural economics is the influence he had on the 
lives and spirits of the hundreds of students who 
enrolled in more than 40 years of classes. His sin- 
cerity, humility, loyalty and dedication to his 
work, his fairness to all men, his soft wit, and his 
conscientiousness touched and molded the lives of 
two generations of students. 
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AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION 
Sustaining Members—1969 


ÅGWAY, INCORPORATED 
Syracuse, New York 


ALLED Mrs, Inc. 
Chicago, Ilinois 

AMERICAN Dey Mix InsTIrUTE, Inc. 
Chicago, Hlinois 


ARTHUR D. LITTLE, Inc. 
Cambridge, Massachusetts 
BEATRICE Foops COMPANY 
Chicago, Illinois 
Boarn oF TRADE or THe Crry or Caicaco 
Chicago, Ilinois 
Brown & WruLramson ToBAcco CORPORATION 
Louisville, Kentucky 


CAMPBELL Sour COMPANY 
Camden, New Jersey 


CARGILL, INCORPORATED 
Minneapolis, Minnesota 
CENTRAL NATIONAL BANK or Cmcaco 
Chicago, Jlinois 


CENTRAL Soya Company, Inc, 
Fort Wayne, Indiana 


+ 


Carcaco MERCANTILE EXCHANGE 
_ Chicago, Tllinois 


HCONTINENTAL GRAIN COMPANY 
New York, New York 


COTTON PRODUCERS ASSOCIATION 
Atlanta, Georgia 


DAMYMEN’S LEAGUE COOPERATIVE ASSOCIATION, 
Inc. 
New York, New York 


DEERE & COMPANY 
Moline, Illinois 

DOANE AGRICULTURAL SERVICE, Inc. 
St. Louis, Missouri 


EASTERN MıLx Propucers COOPERATIVE ASSOCIA- 
TION, INC, 
Syracuse, New York 


Fanm JOURNAL, Inc. 
Philadelphia, Pennsylvania 


Farmers UNION CENTRAL EXCHANGE 
St. Paul, Minnesota 


FARMLAND INDUSTRIES, Inc. 
Kansas City, Missouri 


F. S. Services, Inc. 
Bloomington, Ilinois 
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GEORGE A. HORMEL AND COMPANY 
Austin, Minnesota 

GREEN Grant COMPANY 
Minneapolis, Minnesota 

Tur Harvest PUBLISHING COMPANY 
Cleveland, Ohio 


H. P. Hoop & Sons, Inc. 
Boston, Massachusetts 


Inpiana Farm BUREAU COOPERATIVE ASSOCIATION 
Indianapolis, Indiana 


INTERNATIONAL HARVESTER CoMPANY 
Chicago, Illinois 

Tae Krocer COMPANY 
Cincinnati, Ohio 

Lanp O'Lakes CREAMERIES, Inc. 
Minneapolis, Minnesota 

MERCK AND Company, Inc. 
Rahway, New Jersey 


NATIONAL Dary Propucts CORPORATION 
Chicago, Illinois 


Norrawesrenn MoruaL Lire Insurance Com- 
PANY 
Milwaukee, Wisconsin 
Oscar MAYER AND COMPANY 
Madison, Wisconsin 
PEAVEY COMPANY 
Minneapolis, Minnesota 


PiongeEn Hi-Brep Corn COMPANY 
Des Moines, Iowa 


Tue Procressive FARMER 
Dallas, Texas 


Rauston Purwma COMPANY 
St. Louis, Missouri 


REGISTER AND TRIBUNE 
Des Moines, Iowa 


SAFEWAY STORES, INCORPORATED 
Oakland, California 


Soy-Cor SALES, INCORPORATED 
Des Plaines, Ilinois 

STAPLE COTTON COOPERATIVE ASSOCIATION 
Greenwood, Massachusetts 


Tue TRAVELERS INSURANCE COMPANY 
Hartford, Connecticut 


WErrz-HETTELSATER ENGINEERS 
Des Moines, Iowa 


WILSON & COMPANY, INCORPORATED 
Chicago, Illinois 


183 


Ed 


age 


Management Entry Into U.S. Agriculture* 
G., S. ToLLEY 


The view that agriculture is undergoing replacement of one kind of human capital by another 
is offered as alternative to the traditional view that resources are chronically oversupplied to 
farming. The hypothesis that high level management farms have experienced favorable cost 
curve shifts explains farm number declines as primarily replacement of many low management 
by fewer high management farms. The replacement raises efficiency modestly, Occupational 
supply behavior relations for management levels lead to inferences about income distribution 
and future structure of agriculture. A price-income policy is suggested to compensate outmoded 


management for obsolescence. 


ECLINES IN NUMBER of persons and in- 
D creases in material inputs in farming 
in the past two decades may be the 


largest shifts in resource use ever to occur in 
such a short period. Explaining the rate at 


, which these changes occur remains a challenge. 


Even if research and factor price impetuses 
leading to the changes were to cease, unfinished 
responses to earlier impetuses would continue. 
Unfinished responses are partly determined by 
on-farm adoption lags, partly by decisions of 
different kinds of firms to go in or out of busi- 
ness. The latter have received less attention 
and will be the concern of this article. 

Evidence suggesting that cost curves for all 
management levels have not shifted similarly 
includes the 1954 to 1964 increase in the num- 
ber of farms with sales of $10,000 and above 
from 585 thousand to 870 thousand con- 
currently with the decline in total number of 
farms from 4.5 million to 3.2 million. Operators 
of farms with sales of $10,000 and over are 
younger and better educated than those of 
smaller farms [12]. In all parts of the country 
there are feelings that large farms with newer 
production practices are the farms of the future 
and that operators of smaller units are earning 
less than if they had entered nonfarm occupa- 
tions. Studies indicate that returns to quality of 
labor, as measured by education, are higher in 
agriculture than in nonagriculture [4] and that 
research, extension, and public schooling are 
associated with greater incidence of poverty 
[2]. 


Evidence suggesting scope for further ad- 


* Helpful comments were made by D. G. Johnson and 
T. W. Schultz, An earlier version was presented at the con- 
ference on Implications of Structural and Market Changes 
sponsored by the Center for Agricultural and Economic 
Adjustment of Iowa State University and the Farm Foun- 
dation, Chicago, April 1967. 


G. S. TOLLEY ts professor of economics at the University of 
Chicago. è 
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justments includes some farm management 
studies which estimate (1) that efficient farm 
sizes are above most in existence [8] and (2) 
that present output could be produced with 
fewer inputs [15]. In 1964 farms with sales 
exceeding $10,000 had an average value of 
sales of $33,000 [17]. If this were the average 
for all farms, a little over a million farms could 
have produced the total value of farm output. 
Cohorts (groups of persons all born within 
the same interval) show that the major way 
changes in number of farms take place is 
through reduced entry rates for younger opera- 
tors [1, 9, 13]. Corroboratively, occupational 
supply behavior relations estimated by age 
groups [7] indicate that responses become pro- 
gressively more inelastic as older age groups are 
considered. However, no analysis has yet 
taken account of the fact that adjustments are 
both age-selective and management-selective. 
Management levels of ability generally have 
not been considered in attempts to understand 
changes and policy problems for commercial 
agriculture. This article attempts to help 
remedy that lack. Tests for an expected pattern 
of exit and entry by management cohorts are 
first presented and estimates made of the 
effect on farm numbers of exit of outmoded 
management, demand growth, and changes in 
output on existing farms. Also estimated is the 
effect of exit of outmoded management on 
aggregate efficiency. Management supply func- 
tions then are estimated, providing a new basis 
for considering the future economic structure of 
agriculture. Finally, the implications for pov- 
erty, more general income distribution issues, 
and price-income policies are discussed. 
Human Capital Replacement and 
Agricultural Change 
Tests based on management cohorts 


If there is a lowering of cost curves of high- 
level management firms in an industry that 
also contains firms with low-level management, 
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one expects a tendency either for increased 
output to depress product prices or, if programs 
maintain product prices through controls, for 
firms experiencing the downward cost curve 
shifts to bid up prices of instruments of control. 
While there might be an initial period when 
returns available to entrants are below oppor- 
tunity returns, completely discouraging entry 
for a time, retirement and death of managers 
already in the industry will eventually make 
it attractive once more for new managers to 
enter. After entry occurs, prices are likely to be 
such that high-level management can just earn 
its opportunity return, since entry could be 
expected to speed up or slow down so as to just 
maintain this earnings level. At the new prices 
established by the high-level managers, po- 
tential low-level management firms will be 
deterred from entering because they will be 
unable to earn as much as in alternative occupa- 
tions. If low-level managers already in the 
industry are like specialized machines, they 
may remain. But there will be an advancing age 
line below which one would find only high-level 
management, their entry depending on the 
rate of exit of managers already in the industry. 
A working generation could be required to 
complete the transition to all high-level 
management. 

A preliminary test is provided by Table 1, 
which shows cohort contributions to changes in 
numbers of farms by economic class. In 1964, 
for example, 105.8 thousand persons 25 to 34 
years old were operating farms with sales of 
less than $2,500, whereas 45.7 thousand in the 
cohort had been operating such farms in 1954 
when they were under 25. The difference of 60.1 
thousand is their net entry into the group. For 
farms with sales under $10,000, all cohorts of 
persons 35 or older in 1964 declined over the 
10-year period, mainly because of the exit 
of older farms. For farms with sales of $10,000 
or more, every cohort except the oldest in- 
creased between 1954 and 1964, mainly 
through the entry of younger operators. 

While this pattern of entry and exit is as 
expected from the capital replacement reason- 
ing, it is complicated by cohort changes that 
may result also from transfers of farms between 
sales groups. Some reasons for transfers are 
price changes, more complete count of sales 
in @ later year, and output-increasing practices 
on farms that stayed in existence [5, 11]. 

In estimating a maximum likely transfer, the 
possibility can be neglected that those under 25 


were farm operators ten years earlier. The 


. net increase in number of farms with sales of 


$10,000 or more whose operators were 25-34 
in 1964 was 107 thousand; ten years earlier,, 
only 78 thousand in the same cohort were’ 
operating farms with sales under $10,000. 
A safe maximum is to assume that farms with 
sales under $2,500 did not pass into the $10,000 
or more group, leaving 33 thousand of this age 
who might have. The interpretation is then 
that there may have been at least a 73-thousand 
net entry into the industry by persons manag- 
ing farms with sales of $10,000 or more who 
were 25—34 in 1964. 


Table 1. Analysis of changes in number of 
farms by value of farm products 
sold, for the coterminous United 





States 
Thousands Cohort 
Thousands € 
Agein 1964 of farmers Ohrin EDA i 
in 1964 19548 1954 
(1) (2) (3) (4) (5) 
Under $2,500 
Under 25 19.8 ge 19.8 023 
25-34 105,8 45.7 60.1 2.31 
35-44 230.3 251.5 - 21.2 .92 
45-54 314.9 483.9 — 169.0 65 
55-64 316.5 558.1 m 241.6 57 
65-74 350.2 512.4 — 162.2 68 
75 or overt 0 500.5 == 500.5 
otal 1,337.6 2,402.98 —1,065.4 56 
$2,500-$4,999 
Under 25 8.6 8.6 .028 
25-34 37.5 17.9 19.6 2.10 4 
35-44 78.6 111.8 m 33.3 70 
45-54 117.3 197.9 ~ 80.6 59 
55-64 119.6 206 .6 — 87.0 58 
65-74 81.6 164.2 — 82.6 50 
78 or over 0 100.0 —~ 100.0 
otal 443.2 812.1° wm 368.9 55 
$5,000-$9,999 
Under 25 10,1 ge 10.1 .033 
25-34 49.8 14.8 34.9 3.35 
35-44 103.5 115.7 on 12.2 89 
45-54 149.3 189.9 — 40.5 .79 
55-64 133.3 181.3 — 48.0 74 
65-74 57.9 129.5 ~ 71.6 45 
75 or over 0 65.1 ~ 65.1 
‘otal 504.0 706.98 -202.9 an 
$10,000 and over 
Under 25 14.6 14.6 054 
25-34 115.7 9.1 106,6 12.75 d 
35—44 240.0 105.5 133.5 2.25 
45-54 268.3 166.0 102.3 1.62 
55-64 171.7 148.3 23.5 1.16 
65-74 57.8 97.8 — 40.0 .59 
75 or over® 0 43.9 — 43.9 
Total 868.1 582.9 285.2 1.50 


a Number of farmers who were ten years younger in 1954. 

For con farm operators over 25 in 1964, the entry in 
this column is the ratio of number in cohort in 1964 to number in same 
cohort in 1954, e.g. 2.31 Js ratio of operators of farms with sales of less 
than $2,500 who were 25-34 in 1964 to those under 25 in 1954 (column 2 
divided by column 3). To calculate a cohort ratio for the farm operators 
under 25, their number in 1964 is related to the numbers in 1954 year who 
might be their fathers. Thus, the cohort ratio is the number for the under 
25 group in 1964 (column 2) divided by the total of the 35-44 group and 
45-54 group for 1954 (column 3) allowing up to a 40-year age difference 
between fathers and sons. 

o Assumes no one under 15 years of age was a farm operator in 1954. 
d Assumes that all farmers exit by age 75. 
* Total is greater than sum for age groups in 1954 because age was not 
pi tana all farms in ant eal 
: [17, 18). Published figures were adjusted to exclude Alaska and 
Hawaii and to conform to the new definition of farm adopted In 1959, 
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In the 35-44 age category, if all the declines 
in farms with sales under $10,000 were trans- 
fers, this would leave about 66 thousand who 
. became managers for the first time during the 
decade and reached sales of $10,000 or more by 
1964. The fact that the declines in numbers of 
managers 45-64 in the lower sales categories 
exceeded the rises in the $10,000 or more 
category leads to a maximum assumption that 
all of the increase in the large sales category was 
from the lower groups. Because some farmers 
reduce operations rather than retire completely, 
there were undoubtedly transfers of farmers 
over 65 from the larger sales category to the 
lower groups, so that a safe maximum assump- 
tion about transfers into the $10,000 and over 
group beyond age 65 is zero. 

A summary of entry, exit, and transfers, 
assuming Maximum possible transfers, is given 
in Table 2. When allowance is made for trans- 
fers, cohort changes conform more closely to 
the human capital replacement concepts be- 
cause transfers are concentrated in the middle 
age groups; this results in estimating relatively 
more industry exit of low sales categories 
among the old and relatively more entry of 
high sales farms among the young. 

The results depart from the expected pattern 
only in indicating substantial entry of those 
under 35 into the low sales categories. Part- 
time farmers are concentrated in low sales 
categories, many of whom are in full-time 
nonfarm occupations. While a change in census 
definition prevents cohort comparisons for 
part-time farms, according to the current 
definition there were over 98 thousand opera- 
tors of part-time farms under the age of 35 in 
1964. Furthermore, some entering high-level 
management farms have temporarily low sales. 
These considerations may partly explain the 
entry into low sales categories. 


Table 2. Entry, exit, and transfers, assuming 
maximum transfers 





Entry (+) or Exit(—) Transfers from 


$$ gales under 

Age in 1964 Sales under Sales $10,000 $10,000 to 
$10, 000 ormore $10,000 or more 
thousand 

Under 25 + 39 +15 0 
25-34 +148 +73 33 
35-44 0 +67 66 
45-54 — 187 0 102 
55-64 — 353 0 
65 or over — 982 — 84 0 
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Explaining farm numbers 


To use the reasoning about human capital 
replacement as part of a comprehensive ex- 
planation of changes between 1954 and 1964, 
assume that the farms whose entry or exit slow 
down or speed up in response to changing 
conditions are those with sales of $10,000 or 
more, Assume further that the farms exiting 
and entering had average sales for their sales 
categories ($33,100 for farms with sales of 
$10,000 or more and $2,860 for farms with sales 
under $10,000). The net exit of 1,335 thousand 
farms with sales under $10,000 (Table 2) then 
led to a sufficient decrease in the value of 
agricultural output to admit 115 thousand 
farms with sales of $10,000 or more without 
changing the total value for the nation. The 
exit of 84 thousand older operators of farms 
with sales of $10,000 or more brings to 199 
thousand the new entry of farms in this cate- 
gory allowed by exit of firms from the industry. 

The USDA estimate of cash receipts from 
farm marketings increased about 25 percent 
from 1954 to 1964 [18], a magnitude expected in 
view of demand growth considerations. To 
reach the $35.1 billion value of farm products 
sold reported in the 1964 census for the coter- 
minous United States, 25 percent demand 
growth implies an increase in value of $6.8 
billion, which is sufficient to allow the entry 
of 205 thousand farms with average sales of 
$33,100. 

Taken together, exit and demand growth are 
thus estimated to have allowed 404 thousand 
farms with sales of $10,000 or more to enter, but 
the estimate of entry for this sales category 
in Table 2 is only 155 thousand (the sum of the 
three positive entries for farms with sales of 
$10,000 or more). The implication is that the 
difference, or 249 thousand, represents entry 
of high sales farms that would have occurred 
without growth in output of firms already in 
the industry. 

The total interpretation then is that exit of 
older operators allowed 199 thousand high 
sales value farms to enter (115 thousand of 
which was due to exit of low sales value farms), 
demand growth allowed 205 thousand to enter, 
and growth of output per firm remaining in the 
industry prevented 249 thousand from enter- 
ing. This interpretation suggests that the major 
determinant of changes in total farm numbers 
is unfinished response to past cost curve shifts, 
whose symptom in these estimates is the re- 
placement of 1,335 thousand exiting farms having 
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Table 3. Farm characteristics, 1964 - 


Value of farm products sold per farm 





Ghardctensue Part- Part Other $2,500 $5,000 $10,000 $20,000 $40,000 $100,000 § 
time ment $2,500 —4,999 —9,999 —19,999 —39,999 —99,999 and over 
Thousands of farms 643 333 342 436 513 465 263 . 111 3t 
Net return to management 
per dollar of farm products 7 
sold® —1.04 — .6€0 — .41 16 28 35 34 > 18 39 > 
Thousands of dollars 
per farm: 
Net return to manage- 
ment* oom Boom SU CO 6 ‘2.0 5.0 9.2 10.8 106.7 
Household off-farm 
income i 
Wages and salaries 5.7 er 1.0 2.5 1.9 1.5 1.4 1.5 1.8 
Rent t is A 5 -7 1.0 1.5 2.7 
Social Security 1 1.0 4 3 2 Fe re | | 1 
Percent of operators 
reporting household i 
off-farm income 100 92 75 82 75 71 68 64 57 4 
tor’s average years 
of school 9.8 7.5 7.9 9.0 9.4 10.1 10.7 11.2 11.7 


a Value of farm products sold less input costs consisting of purchase of livestock, purchase of feed, other purchased 


inputs, hired labor, and capital charge of 5 percent of land and buildings. 


Source: [18]. 


low sales by only 1415 thousand entering farms 
having high sales. 


Contributions of human capital replacement 
to efficiency 


A measure of efficiency, valuing factor inputs 
at alternative earnings, may be developed in 
conjunction with Table 3. The human capital 
replacement reasoning suggests that outmoded 
management remaining in the industry will 
have earnings below what would have been 
received by their managers in alternative 
occupations. For part-time and part-retirement 
farms, a conservative estimate is that in place 
of the negative return to management calcu- 
lated in Table 3 the alternative return for the 
time these operators devote to farming should 
be valued at zero. If input costs per dollar of 
output are recalculated with management 
valued at these alternative earnings, the nega- 
tive returns to management shown in Table 3 
must be offset by adding $1.04 for part-time 
farms and 60 cents for part-retirement farms 
in order to bring management returns for these 
two types of farms up to zero. It may be 
conservatively estimated that operators of 
farms with sales under $5,000 but not classified 
as part-time or part-retirement could be 
earning $1,200 more per year if they had en- 
tered full-time nonfarm occupations. Adding 
$1,200 costs and dividing by sales gives $1.64 
to be added to costs per dollar of output for 


these “other under $2,500” farms and $1.32 
to be added for farms with $2,500-4,999 sales. 
Weighting the resulting costs by value of pro- 
duction for each class of farm gives an average 
cost of $1.28 for all farms with sales under 
$10,000. In short, it is estimated that receipts 
from the output of farms with sales under 
$10,000 would have had to be 28 percent 
higher in order for farm operators to be earning 
as much as in nonfarm careers. If operators 
earned opportunity returns on farms with sales 
of $10,000 or more, the average cost for all of 
agriculture was $1.28 W,+$1.00 W, where 
the W’s are proportions of value of output. 
According to Census of Agriculture values, the 
proportion of value produced on farms with 
sales under $10,000, Wa, was .187 in 1964. 


If the 1,335 thousand low sales farms that f 


exited (Table 2) had average sales of $2,860 
per farm and if the value for the 71 thousand 
entering high sales was $33,100 per farm, add- 
ing and subtracting these amounts from the 
1964 value of production leads to an estimate of 
the proportion of value of production on low 
sales farms before the exit and entry, Wa’, of 
.285. Let E be a measure of efficiency using 
opportunity earnings in calculating input 


weights. E is the reciprocal of the average cost 4 


expression given in the preceding paragraph. 
Making use of. the condition W,=1—-W. 
reveals that the index E/E’ giving effect on 
efficiency measure resulting from the change in 


( 
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farm composition is (i+.28W.’)/1-+.28W,). 
Substituting in the proportions W, and W,’ 
indicates a rise in efficiency measure of 2.74 


_ percent. This is 15 percent of the rise in output 


~*~ 


r 


y 


per unit of input between 1954 and 1964 re- 
ported by USDA [16]. 

The approximation that the sales of a low 
sales farm are less than one-tenth those of a 
high sales farm largely accounts for the con- 
clusion reached earlier that the human capital 
replacement process is the major source of the 
decline in total number of farms. The output of 
low sales farms is so low that the opportunity 
to replace them ranks behind demand growth 
and on-farm output changes as a determinant 
of entry of high sales farms. In contrast, because 
of the large amounts of inputs used on high 
sales farms, the approximation has been made 
that inputs per unit of output are only 28 per- 
cent greater on low sales than on high sales 
farms. The larger difference in sales per farm 
than in input per unit of output is responsible 
for the finding that human capital replacement 
makes a greater contribution to change in farm 
numbers than to change in aggregate efficiency 
measure. 


Supply Schedules of Management 
Model to explain cohort ratios 


Up to this point only two levels of manage- 
ment have been distinguished, and no serious 
attempt has been made to consider differences 
in age group responses. Column 5'of Table 1 
presents the ratio of the number in a cohort in 
1954 to the number in the same cohort in 1964 
for each farm sales class. In the absence of in- 
come incentives to change the number of farms, 
a normal pattern of cohort ratios would be 
expected corresponding to life career experi- 
ences, with ratios rising to middle age and then 
falling with retirement and death. Conceiving 
of deflection from this normal pattern because 
of income incentives, one would expect to 
find cohort ratios larger than normal for 
management levels experiencing favorable in- 
come incentives and lower than normal ratios 
for those with unfavorable incomes. Corrobora- 
tively, the cohort ratios (Table 1) for farms with 
sales of $10,000 and over are in every case 
greater than the corresponding cohort ratios 
for farms with sales of less than $10,000. 
There is a general tendency for the cohort 
ratios to be smaller for a given age the lower 
the sales value category. 

The hypothesis that cohort ratio depends on 
income incentives can be expressed as log 
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Vi=log a+b: log I; where Vi; is cohort 
ratio and J; is ratio of the manager’s earnings 
in farming to his alternative earnings. The 
subscript + refers to age group, and 7 refers to 
management group. The parameter a; is the 
normal ratio, i.e., value expected if income in 
farming were the same as in nonfarming, and 
b: is the elasticity with respect to farm-nonfarm 
income ratio. This formulation is similar to 
farm operator supply relations first dealt with 
extensively by Warren Johnston [7]. Up to the 
present time this type of relation has been 
applied to all farmers as a group, without 
attempting to distinguish between different 
management groups within agriculture. 

The six age groups and four value categories 
give 24 V; observations (Table 1, column 5) 
that can be used to make inferences about 
management supply relations. Suppose that 
the change in total number of farms in a man- 
agement group gives a rough indication of the 
income ratio J;, so that for instance the 1.50 
ratio of total number of farms with products 
of $10,000 or more in 1964 to the number in 
1954 gives an indication of favorable income 
ratio, while the ratio of total number with 
value of products under $2,500 of .56 gives an 
indication of an unfavorable J; Then, for any 
age group, the four V’s for that age group can 
be regressed on the four ratios of total numbers 
of farms. As an example, for those who were 
25-34 in 1964 the (Vi, I;) observations are 
(2.31, 56), (2.10, .55), (3.35, .71) and (12.75, 
1.50). Using these four observations to regress 
log Vi; on log I; gives an estimate of log a; 
and b; for this age group. An iterative procedure 
can then be used taking the initial b; estimates 
as independent variables to make better 
estimates of the income ratios, which are in 
turn used to estimate a new set of b’s and so 
forth until convergence is obtained. For de- 
tails, see [7]. 


Parameter estimates 


When the estimation procedure is applied to 
the Vi; ratios, 95 percent of the variation in 
the ratios is explained. The procedure was 
applied to the earlier decade interval, 1950- 
1959, with practically identical results (not 
presented here). Table 4 reveals that the 
pattern of estimated normal ratios @; is as 
postulated. The response elasticities 5; are 
also as expected in that the 25-34 age group has 
the largest elasticity with progressively smaller 
elasticities for older age groups. The low 
elasticity for the 15-24 age group may be due 
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Table 4. Management supply parameters 





Elasticity 
Normal cohort A 
Dpi of number in 
Age group ratio cohort? 
Gi by 

15-24 0.054 1.91 
25-34 12.65 4.61 
35-44 2.41 3.12 
45-54 1.62 2.53 
55-64 1.17 1.82 
65-74 0.572 0.165 

® Number expected in cohort now relative to number ten 


years earlier, if farm and nonfarm income were identical. 
b With respect to farm-nonfarm income ratio. 


to the fact that the unusual experience of be- 
coming a farm operator prior to age 25 tends 
to occur for nonincome reasons, e.g., unan- 
ticipated inheritance of farm. The elasticity 
estimate for this group may be influenced by 


the different procedure for calculating previous 


decade value in the cohort ratio (as discussed 
in footnote b of Table 1). The estimates in 
Table 4, based on changes in several groups 
of farms over one period of time, are similar 
to estimates in previous research based on 
changes over several periods of time for all 
taken together. 


Relative incomes 


The literature developing the iterative pro- 
cedure shows that the regression coefficients 
are invariant to transformations maintaining 
relative relationships, but the absolute units 
are arbitrary unless further information is 
available. It is assumed in the results reported 
here that farm and nonfarm earnings are equal 
for managers of farms with sales of $10,000 
or over and that farm income is two-thirds of 
potential nonfarm earnings for managers of 
farms with sales of $2,500-4,999. Given these 
two income ratios, the other income ratios 
can be identified cardinally. The estimated in- 
come ratio for farms with sales under $2,500 is 
then .699; for farms with sales of $5,000~9,999, 
.752. If impetus to changes in farm numbers 
had been management neutral, no consistent 
pattern of the income ratios would be expected. 
The strong inverse relationship between in- 
come ratios and sales supports the hypothesis 
that low-level management has been dis- 
advantaged relative to high-level management. 


Alternative explanations 


High management level farmers may be 
more responsive to income at all ages than 


other farmers if high management ability is 
correlated with ability to find and choose profit- 
able alternatives. This is suggested by previous 
findings: that migration and mobility rates 
tend to be higher with greater income and 
education [14]. The b; response elasticities of 
this study might then be higher for farms with 
greater value of products, instead of being the 
same for each age group across all farms as 


at 


assumed in the statistical estimation. This. 


would affect the magnitude of income estimates, 
but the deflection of cohort ratios toward 
entry of young high-sales operators and exit 
of old low-sales operators indicates that the 
postulated differences in returns among man- 
agement levels would still be needed to explain 
the cohort changes. 

Another explanation might contend that the 
age selectivity findings are due to a tendency for 
young persons to adopt new techniques more 
readily. The income ratios would then repre- 
sent returns to adoption, and the 6; coefficients 
would measure differences among age groups 
in tendencies to adopt. The predictions of 
future adjustments and most of the policy 
implications would be the same. Even if the 
results are partly due to age differences in 
tendency to adopt, the farm management 
findings referred to in the introduction and the 
sheer asset size of the newer farms indicate that 
the management supply hypothesis must 
partly explain the findings. 

The possibility discussed earlier that some 
farms passed into higher sales categories 
because of price and reporting changes would 
lead to apparently high income ratios for 
farms with high value of products; but if 
these were the only source of entry into higher 
value groups, an older farmer would be as 
likely to pass into a higher value category as a 
younger one. Therefore, the 6,’s for all age 
groups would tend to be the same instead of 
declining markedly with age. Once more, the 
human capital replacement hypothesis is 
supported by the pronounced age selectivity 
connected with the decline of low-sales farms 
and increase of high-sales farms. 


Projection 

Assume that demand leads to continued 
growth in total value of farm output at 2 per- 
cent per year and that farm-nonfarm income 
relationships for farms in the different sales 
value categories continue, resulting in the 
same cohort ratios in coming decades as for 


+ 
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1954-1964. The average value of sales-for each 
category under $10,000 has been stable from 
census to census and has been assumed to re- 


. main so in the future. In the A situation (Table 


5), average value for the open-ended category 
(farms with sales of $10,000 and over) has been 
assumed to be whatever is necessary to be 
consistent with the demand-oriented assump- 
tion about total value of farm output. For all 
three future decades, the implied average value 
for this category remains at about $35,000. 
In the past, the average value of sales for this 
category has been rising rapidly and would be 
expected to rise in the future with further 
introduction of practices that increase output 
per farm. The situation A estimates suggest 
that the cohort ratios of 1954—1964 will be 


r maintained only if the introduction of output- 


increasing practices drops. 

The B situation in Table 5 assumes that the 
value of products for farms with sales of $10,000 
and over will rise to $40,000 in the first decade 
and then will rise $5,000 in each of the following 
two decades. The B situation is predicted using 
the management supply relations reported in 


` Table 4. Income ratios between farms in the 


m~. 


various sales categories were assumed to remain 
as in 1954-64, and for each decade the general 
level of ratios was iterated to find that level 
yielding a total value of output consistent with 
demand growth of 2 percent per year. This 
illustrates a promising method of projection 
that could be further refined. In spite of differ- 
ences between situations A and B, in both 
the total number of farms reaches a minimum 


Table 5. Future structures of agriculture 
(thousands of farms) 


farm of Value Age 
products per farm wader 35 35-54 SSorover Totals 
Under $10,000 232 994 1,059 2,284 
$10,000 and over 130 508 229 868 
SITUATION A 
1974 
Under $10,000 114 446 693 1,253 
$10,000 and over 205 49 413 1'267 
Under $10,000 49 199 379 627 
$10,000 and over 269, BH 635 1,745 
Under $10,000 22 95 170 287 
$10,000 and over 343 1,230 755 2,328 
SITUATION B 
1974 
Under $10,000 76 358 481 915 
$10,000 and over 130 a 54 364 1,040 
Under $10,000 30 120 228 308 
$10,000 and over 135 M8 492 1,195 
Under $10,000 tt 48 87 146 
$10,000 and over 171 539 1,362 
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in the second decade and then rises. In both 
situations farms with sales of $10,000 and 
above become the majority by 1974, by which 
time they account for over 90 percent of total 
sales. 

Farm Poverty 


Table 5 indicates that the number of farms 
with sales of less than $10,000 will fall on the 
order of one-half to two-thirds during every 
ten-year interval. However, even with the most 
rapid adjustment, there would still be 146 
thousand such farms at the end of three de- 
cades. Because of the limits to inferences from 
secondary data about whether there. is a 
chronic problem of low-income entry, specifi- 
cally designed surveys on characteristics of 
entering farmers are called for. Minimum 
policy actions are to ensure that public credit 
and education do not encourage those with 
limited managerial capability to enter farming; 
beyond this is the more controversial issue of 
whether to consider stronger measures to in- 
hibit entry. 

High-Income Farming 

Table 5 is consistent with future changes 
affecting alike all farms with sales over $10,000 
or with differential effects in higher value cate- 
gories. Maximum rapidity of adjustment 
would be favored by cost-reducing changes 
adoptable uniformly by farms in all sales 
categories. At another extreme, if changes are 
output Increasing for firms, with adoptability 
concentrated among farms with sales over 
$100,000, the process of displacement now 
occurring for farms with sales under $10,000 
could be followed by a similar sequence where 
farms with higher sales are displaced. 

For 1959 and 1964, age group data are 
available for new classifications with bounds at 
$20,000, $40,000 and $100,000 [17, 18]. The 
five-year interval does not permit cohort com- 
parisons, but these data are consistent with 
the analysis of this article. For the new classi- 
fications, the percentage increases in numbers 
of farms are generally greater the larger the 
value of products per farm, and the increases 
tend to be among younger age groups. The 
new data do not indicate whether large cor- 
porate farm entities are being favored by cur- 
rent adjustments because the $100,000 lower 
boundary leaves many family-type farms in- 
distinguishably in the group with large corpor- 
ate entities. The facts that hired labor rises 
only moderately with value of products and 
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that net return to management for most higher 
value classes is still on average low enough to 
be consistent with adequate returns for a 
single family farm do not suggest that extremely 
large corporate entities are taking over. On the 
other hand, the rapid rise in number of farms 
with high value of farm sales and the above 
national average net incomes of the managers 
of these farms suggest that managers of family 
farms with relatively. high earnings ability may 
become dominant in agriculture. Agriculture 
appears to be passing from a situation where 
concentrations of farm people are in the lower 
tail of the nation’s income distribution to a 
situation where they will be above the average 
national income. 


A Suggested Redirection of Price-Income 
Policies 

Traditional considerations in justifying price 
support programs are the slow growth of de- 
mand for farm products, rapid increases in 
output per farm, and high farm birth rates 
leading to large supplies of potential farmers 
relative to demand. It is often said that be- 
cause of these conditions resources in farming, 
viewed homogeneously, tend not to earn as 
much as in nonfarming. Against this view, this 
study calls attention to the fact that the output 
of farms remaining in existence usually does not 
grow as fast as demand for farm products. 
There is a net demand for output of new firms 
sufficient to attract thousands of younger 
operators into farming each year. The tra- 
ditional view must argue that they are de- 
liberately entering upon careers with unfavor- 
able prospects. As a minimum challenge, the 
evidence presented here suggests that more 
attention to earnings of entrants is needed if 
the traditional view is to be defended. 

This study suggests that the agricultural 
problem, rather than being caused by excess 
supply of resources, is an Income distribution 
problem caused by differences in earnings be- 
tween high-level and low-level management. 
The basic contention is that low-level manage- 
ment has been outmoded and is now in process 
of disappearing from agriculture. This diag- 
nosis is discouraging about effects to be ex- 
pected from programs continued in their 
present form. With price supports greater than 
needed to attract high-level management, a 
tendency is to be expected for high-level 
managers to continue to try to enter in too 
large numbers to satisfy demand and thus for 


production controls to be required into the 
future indefinitely to prevent surplus accumu- 
lation. ` 

A precedent for policy redirection is pro- 
vided by recent programs which have set 
different levels of price support, depending on 
a farm’s output. Management supply concepts 


could be used to better guide these efforts. : 


The aim would be to compensate outmoded man: 
agement for obsolescence while moving toward a 


situation where up-to-deie managers neither 


receive payments nor are subject io controls. 

Policies to compensate for adverse effects 
have both equity and efficiency merits [12]. 
Budget information about farms of different 
types is available to enable setting supports 
to compensate for outmoding of management. 
More complex problems would be encountered 
in attempting to avoid imposing losses due to 
program changes. The level of price support for 
a farm choosing high production option would 
be set near long-run cost of production for 
high-level managers. In the near term, controls 
and diversion payments might be needed to 
avoid surpluses. However, controls and trea- 
sury costs would be gradually eliminated al- 
together by making ineligible fòr payments 
any one not operating a farm at the 'time of the 
program change. 

Those presently owning land would be com- 
pensated for loss in land value due to depriving 
future land users of rights to program pay- 
ments. Landowners’ prospects of receiving 
compensation would be a source of support for 
the policy approach. An owner would have 
options in the timing of receipt of compensa- 
tion, receiving full payment immediately or 
deferred payments in a time pattern chosen by 
him. The maximum possible deferment would 
be to take a single payment when the land was 
sold. Interest would be paid on any deferred 
compensation. The flexibility in timing of 
payment would make it possible for landhold- 
ing to serve its various asset purposes, reducing 
incentives that the policy change might’ give 
to hold land for a different period of time. 
As an additional advantage, the government 
cash outflow would be spread over a number of 
years. Aside from land used for specialty crops 


such as tobacco, which could be excluded from - 


the present approach, the lowering of land 
values would likely be modest relative to pres- 
ent program costs. In the early years the total 
cost of the proposed policy might be about the 
same as present costs. , 


a. 


MANAGEMENT ENTRY INTO U.S, AGRICULTURE / 


These remarks suggest that a feasible policy 
exists to protect persons from losses due to 
program change, at the same time encouraging 
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younger high-level managers to enter farming 
only in sufficient numbers to meet market de- 
mands. 
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The Investment Behavior of a Farm Firm Operating Under Risk* 
Ezra SADAN 


The opportunities facing the investment decision maker in a farm firm operating under risk 
can be summarized in some cases in terms of “efficiency frontiers,” the dimensions of which 
are the expected present value and the variance of the farm’s future net returns, This article 
attempts to trace and define these frontiers in terms of deductible algebraic equations in 
simplified single- and multiperiod cases where the farm output level is determined by a single 
systematic input variable—capital—and a single random factor and where the functional 
relationship is Cobb-Douglas. It also attempts to outline, through simulation procedures, the 
frontiers pertaining to a “real world” case of a growing farm cum household unit. 


HE CONVENTIONAL studies of farm firm 

economic efficiency commonly involve 

an investigation of the firm’s perfor- 
mance in the pursuit of the marginal conditions 
consistent with the goal of profit maximization. 
In the “real world,” however, farm firms operate 
under conditions of less than full certainty. 
Hence, neither the opportunities facing the firm 
nor the preferences of its operator are ade- 
quately interpreted in terms of a simple one- 
dimensional entity, such as profit. 

Concern over the implications of the lack of 
full certainty conditions has given rise to vari- 
ous studies of the farm firm, which may be 
classified in two categories: One category con- 
sists of inquiries into the nature of the oppor- 
tunities facing a farm firm operating under 
risk due to weather uncertainty, for instance 
[21], or to uncertain price and range conditions 
[2, 3, 8]. The other category is directed at the 
preference schedule of the farmer operating un- 
der risk and includes studies of the operator’s 
response to propositions involving varying de- 
grees of risk [9] as well as the far-reaching 
attempts to interpret the operator’s perfor- 
mance within the framework of cardinal utility 
functions [7, 10]. 

This article presents an attempt to estimate 
the opportunity set (efficiency frontier) facing 
the investment policy and decision maker in a 
growing farm enterprise, and it may be clas- 
sified in the first of the two categories mentioned 
above. Yet, elements of the models constructed 
below are traceable to studies of the second 
category as well. 


* Giannini Foundation Paper No. 309. Acknowledgement 
is gratefully given to George G. Judge and Amotz Amiad for 
their invaluable comments and suggestions and to Yoram 
Porat for his assistance in the development of the empirical 
material presented in this article. 
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Simple one-period and multiperiod models of 
a farm firm operating under risk, which allow 
for deductive mathematical solutions, are dis- 
cussed in the first part of this article. A more 
complex case, which eventually necessitates 
the application of simulation methods and some 
empirical results pertaining to well-established 
cooperative farms in Israel, is presented in the 
second part. 


A Model of a Firm Operating Under Risk 
A one-period problem 


The efficiency frontier.— Consider the case 
of a farm firm confronted with a simple Cobb- 
Douglas production function: 


(1) y = Axts 
where 


y= 0=output level measured in value terms 
at a given output price; 
x > 0= input level measured in value terms at 
given input price; 
$=a nonnegative random variable (re- 
flecting, for example, weather condi- 
tions) with an expected value E(s) =1 
and known variance af; 
a=production elasticity of x where 0<a 
<i; 


and 


A =a constant. 
The firm’s net income denoted as N is 
(2) N =y— Rz 


where R is a given rate of remuneration. 

For the sake of simplicity, it is assumed that 
the input x is a stock of real assets paid for at 
the beginning of the production period. The 
entire stock perishes as the output value ma- 
terializes at the end of that period. The rate of 
interest per period, denoted r, is given; thus, 


INVESTMENT BEHAVIOR oF A Farm Frew Unpver RISK 1 


R=r4-1 where 1 is identified as the “rate of 
depreciation.” 

The expected value of y is Ax*; and from 
equation (2) it follows that the expected value 
of N, denoted NÑ, is: 


(3) N = Ax — Rx. 
With variance, 
(4) V = (Ax g)’. 


Among the attainable combinations of Ñ and 
V, the firm is interested in those comprising an 
“efficiency frontier” which is the solution to the 
set of problems 


Max N= Max{ As*—Rx—),[(Ac)*x**—V,;)]} 


for x>0, where V; is an arbitrarily selected 
“value of the variance within the admissible 
range 0< V;< œ and A; is a Lagrangian multi- 
plier (7=1, a ae 00), 
The necessary condition for a maximum at 
each V; could be written as follows: 


1 1 
(5) \jAx® = — o? E — —| 

2 m 
where 1/m, to be defined later, is R/adxe™, 
Solving the constraint for x and inserting the 
value of x (in terms of V) into equation (3), it 
is possible to arrive at the equation outlining 
i the efficiency frontier: 


(6) N= Voq — (VIA) ag, 


where (in the one-period case) g:=1 and g:=R. 
N is positively associated with V, that is, 
dN/dV>0 or d;>0, as long as the x level de- 
termining N and V is consistent with the in- 
equality aAx*1>R, and m in equation (5) is 
greater than unity. When the inequality is 
reversed and m<1, N is negatively associated 
“with V. Ñ reaches a maximum when aA xet =R 
‘and m=1. 

The frontier outlined by equation (5) is con- 
vex from above and similar to the one illus- 
trated later in Figure 2. 

The preference schedule. —Let the opera- 
tor’s preference schedule be represented by a 
family of indifference curves drawn in the mean- 
variance (NW — V) space. The slope of an indiffer- 
ence curve indicates the operator’s attitude 
toward risk as it is visualized in the N—V 
"space. Inasmuch as the operator is a risk 


averter, the slopes of these curves are positive. 


It might be pointed out that a family of indif- 
ference curves concave from above, implying 


495 


diminishing marginal rates of substitution of V 
for Ñ, could be summarized by a quadratic 
utility function: 


(7) u(N) = hN — hN? 


where 4y>0 and k>0 are constants. Hence, 
the slope of an indifference curve, drawn in the 
N—V space, pertaining to the utility equation 
(7) and denoted by S(N) would be: 


8) scx) = 
d OER one Si te SO e ma aaaamŇŘŮĖ— 3 
hy —2hgN 


This ratio of the negative value of the second 
derivative to the first derivative of the utility 
function has been introduced by Pratt [13] and 
Arrow [1, pp. 28-44] as a measure of (absolute) 
risk aversion. Interpreted accordingly, S(N) is 
an indicator of the operator’s risk premium per 
unit variance for infinitesimal risk [13]. 

The risk margin.—Visualized in the W—V 
space, the operator’s optimal position is at- 
tained at the point of tangency between the 
efficiency frontier and a relevant indifference 
curve from the preference surface. For a risk 
averter, the slope of the frontier at this point is 
positive. In order to arrive at this point, the 
operator should maintain a “rule of behavior,” 
implied by the properties of the opportunity 
equation—equations (5) and (6) above: 


(9) aA! = mR 


where m, m>1, is henceforth referred to as a 
“safety margin.” 

Raising the safety margin, m, the operator is 
capable of reducing the variance of his net in- 
come at the expense of reducing the magnitude 
of its expected value. Related to A;, equation 
(5), the risk margin is also related to S(N); a 
unity risk margin implies indifference to risk 
and a zero risk premium. A greater than unity 
risk margin is associated with positive risk 
premia. 


À multiperiod problem 


Adding a time dimension, the production 
equation is rewritten as follows :1 


(10) = (1 + g)'A zez 


1 This equation. may be looked upon as a reduced version 
of a Cobb-Douglas production function relating the gross 
product to current expense, land, and labor, as well as to 
farm capital. The underlying assumption is: The internal 
marginal rate of return on current expense equals a given 
external rate, and the endowments of land and labor are 
fixed at given levels. 
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where y; is gross value added arrived at in 
period é and g is the rate of technical change per 
period, g>0. The input variable x is redefined 
as a “capital”? input, measured as the sum of 
depreciated gross investments in the past: 


i—~1 


a, = $, (i+ 
em] 


d) (kt) 


(11) 


- where 


I,= gross investment made in period k; 
~ d=rate of depreciation; 


and 


b= 12. ...,¢~1 periods, identical in length 
with the production periods. 


The previous assumptions concerning z, the 
random variable, are retained; i.e., 2; and ze 
occurring in two different periods are assumed 
to be independent and the mean and variance 
remain unchanged from one period to another. 

The assumptions underlying the proposed 

capital accounting resemble the ones adopted 
by Zabel [20] in the formulation of a model that 
allows for simple investment policies: A unit of 
capital (capacity) has no fixed lifetime; a given 
fraction of the stock—regardless of its age com- 
position—wears out periodically; and the effect 
of capital on the value added is independent of 
its age composition. The common assumption 
regarding purchases of capital goods as irrever- 
sible [17, p. 282] is adopted, although the firm’s 
capacity as a whole is regarded as salable at a 
price that equals the sum of depreciated past 
investments [18].? 
- The firm’s horizon, denoted T, is either 
finite or infinite. The rate of Interest is given. 
The operator is visualized as a utility maxi- 
mizer whose utility is related to the expected 
discounted value of the firm’s future income 
stream, and a variance reflecting the risk ele- 
ment is involved. 

Simple investment policies.—A sequence. of 
periodical investment decisions, rather than a 
single decision, takes place within the frame- 
work just described. Yet, under certain condi- 
tions, the operator’s investment policy can be 
summarized in terms of a uniform and a rel- 
atively simple “rule.” For instance, assuming 
that o*=g=0, the operator will maximize the 
present value of his future income stream by 
maintaining a constant stock policy. The rule 


* This assumption may be relaxed where the firm’s hori- 


zon is infinite. 


would be to maintain adK,~!=R where 
R=r-+d throughout the sequence. A similar 
rule applies when g0; in that case the policy 
involves a stock growing at a constant rate. 
(we=(1+-g)e11) [15]. 

Summarizing the operator’s investment pol- 
icy when e30 and g>0, a simple rule will suf- 
fice under the following conditions: The oper- 
ator has full knowledge as to the parameters of 
the firm’s production function, and his attitude 
toward risk is defined in terms of the marginal 
rates of substitution of the present value for the 
variances of the periodical increments to that 
value as follows: In period #’, the rate desired 
for period ¢* (*>?#’+-1) is inversely related to 
the discounted gross value added that is antici- 
pated for the latter period. The product of the 
desired rate times the (discounted) expected 
gross value added is assumed to be constant 
for all periods planned for (*=#-+1, ---, T) 
during the planning period ?’ and for the planned 
period é* Eee nony a sequence of planning 
periods #’=0, 1, , *—1, This condition 
may be referred to 2s a “constant relative risk 
aversion.” 

The operatora phere. problem in period 
’, #=0, 1, 2,---, T—1, is to arrive at the 
desired point on the firm’s ‘efficiency frontier.” 
The frontier is the solution to the set of prob- 
lems 


Max Py = Mar fat -4- r)”-T 


T 
+ È, Arell + pit roen 


fami? 
T—1 


= Dt en 


f= £7 l 
= >» heylo® Ata 2a(1 +g)" 
feb 4-1 


(Lf rje 
=V +r aen} 


where 


Pyp =the expected discounted value of the 
firm’s expected future returns less the 
discounted value of present and future 
investment outlays plus the discounted ` 





? Note that this assumption involves a departure from the 
attempt to summarize the preferences in terms of a quad- 
ratic utility function. 
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value of the firm’s capacity at the end 
of period T ;$ 

Viy=an arbitrarily selected value of the 
variance of the returns realized in pe- 
riod ¢ within the admissible range 
0< Vicon; 


` and 
Ay=the respective Lagrangian multiplier. 


Following some algebraic manipulations, the 
necessary conditions requiring that ðP/ðl v 
=@P/dIy41= +++ =0 render a set of equa- 
tions: 


(11) ApyAva(1 + g) arg + pj e) 


where 1/m=R/a(itg)™ Axe and # =p -41, 
#+2,-+-+,T7, 

The constant relative risk aversion condition 
implies that at the desired points the left side 
of equation (11) is constant for all the admis- 
sible combinations of * and ¥. Consequently, 
the operator plans to maintain his investments 
at the levels consistent with a simple rule: 


(12) aA(i + gr! = mR 


where m is the risk margin characterizing the 
operator in question. In accord with this rule, 
an investment policy of increasing the firm’s 
capacity at a constant rate will apply through- 
out the sequence of planning periods ?’, ¢’-1, 
’+2,---+,T—1. The simplicity of this policy 
stems from the fact that the operator does not 
rely on current and past observations in making 
his decision. 

Simplicity is also attributable to the presence 
of a single decision parameter—the risk margin 
—in the models outlined above. Particularly 
important in this respect is the proposition 
suggesting that a uniform risk margin may be 
applicable throughout the firm’s life-span. 
Adopting this proposition, the single-period 
transformation equation (6) relating the ex- 
pected value to the respective variance applies 
in the multiperiod case as well.’ In that case, N 
and V of equation (6) signify the expected 
value and the variance of the firm’s present 
value while qı and gz stand for two constants— 
the magnitudes of which are determined by the 


‘Where T= œ, it is assumed that (i-+-g)**<(1+r). 
é Unlike the single period equation, the multiperiod one 
is not a “pure” expression: Intended to outline opportu- 
nities, it incorporates an assumption concerning preferences. 
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given r, d, g, and the firm’s horizon.’ The fron- 
tier, thus outlined, may be referred to as the 
“frontier at point zero.” 

The attempt to focus on the risk margin as a 
major parameter and the uniform margin prop- 
osition may be carried into the analysis of real 
world cases. The nature of the assumptions 
underlying this attempt has been discussed in 
the previous sections; its usefulness, in one 
particular empirical case, is the subject of the 
following sections. 


An Empirical Case 


A farm firm operating in the real world re- 
flects these complexities: (a) the farm is a 
combination of firm and household; (b) apart 
from the services of reproducible farm assets, 
production involves land and labor, the endow- 
ments of which are subject to variation; (c) 
farm financing takes place in an imperfect 
market; and (d) farmers operate under con- 
ditions of less than full knowledge. Further- 
more, under the assumptions of given land and 
labor endowments, a constant interest rate 
with no limitations on borrowing and full 
knowledge of the production function, the 
simple multiperiod model allows for an invest- 
ment decision in planning period ¥ independent 
of the events that have ae taken place in 
the previous periods (/’—1, #’— -). In the 
real world, this independence i is likely to dis- 
appear. For example, lacking full knowledge 
the operator is apt to make use of his present 
and past observations in gauging the system’s 
parameters. Furthermore, some of these may 
be random parameters-~for example, the op- 
erator’s decision is related to the firm’s resource 
(land and labor) and financial positions which 
in turn are likely to reflect the occurrence of 
random variables in previous periods.’ 

Given the complexity of the problem and the 
inability to derive an analytical solution, fur- 
ther inquiry into the decision process was for- 
mulated in terms of the simulation model pre- 
sented below. The object of this simulation was 
the tracing of possible efficiency frontiers, rather 
than the dynamic process as such. An ex post 
comparison revealed close resemblance between 
the efficiency frontiers thus derived and the 


* See footnote 2. 

T For instance, when the resource endowment is a random 
variable—the expected value of which is subject to changes 
from one period to another—the investment contemplated 
above is comparable with the ones discussed in Hadley’s 
presentation of sequential decision stochastic programming 
(6, Section 5-4]. 
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ones summarized by equation (6). Each point 
on the frontiers derived through simulation, 
however, was associated with a set of decision 
parameters, one of which was the single param- 
eter underlying equation (6). 

The real world case analyzed is the Israeli 
cooperative farm; and the empirical results 
pertain to the recorded experience of 33 coop- 
eratives over the period 1936-1960. By way of 
analogy with the simple model, the focus is on 
the cooperative’s point of operation; the simu- 
lation results trace the efficiency frontier about 
that point. 


Some characteristics of the cooperative farm 


To a certain extent the Israeli kibbutz may 
be visualized as an “enlarged family enter- 
prise” in which the economic role of the family 
is undertaken by a communal household. Farm- 
ing has been the major entrepreneurial activity 
of the kibbutz.? The estimated input-output 
relationships in farming are 


(13) Gi = B(t) ELAK 0-343 


where 


G,=the value of the gross product in year t; 

E,=current expenseonraw materials in year f; 

K,=the gross stock of farm real assets in at 
the outset of year /; 


and 
B(é) =a trend factor.’ 


Historically, output levels fluctuated around 
the surface indicated by equation (13), due to 
the effects of random factors such as weather 
conditions. Close household-enterprise relation- 
ships implied a labor constraint which, in the 
case of the Israel kibbutz, was coupled with an 
institutional limitation on arable land [14]. 
Hence, B(A in equation (13) indicated the 
“state of technology” as well as the current 
levels of the (exogenously determined) labor 
and land endowments. The annual percentage 
change in B(é) was approximately 4.5 percent, 
of which 1.5 percent was attributable to growth 
in labor and land endowment. The endowment 
growth pattern, however, was by no means a 
smooth one as deviations from it did occur. 
Current consumption expenditures in the 
communal household are related to income an- 


* Following Eisenstadt [4, p. 80], the general attitude of 
the cooperative’s decision makers is comparable to that of 
a “normal” entrepreneur. 

3 For further details, see [15]. 


ticipations; the estimated consumption equa- 
tion (19, p. 34] is ` 


(14) Cı = 0.92N3 


where C, indicates the consumption expendi- 
tures in year # and the current income anticipa- 
tions are estimated by a subsidiary “forecasting 
equation”: 


where N 1 is the observed income in year ¿— 1.19 
The household’s consumption-saving pattern 
was interwoven in the firm’s financial affairs as 
the markets for loanable funds were less than 
perfect. The kibbutz position on these markets 
was that of a special form of an incorporated 
business rather than that of an entrepreneurial 
household, and imperfections did not involve 
strict capital rationing. The limitation on bor- 
rowing was the rate of interest, but the rate 
was determined by qualitative and quantitative 
restrictions on easy credit. Credit extended at 
relatively easy terms was limited to the financ- 
ing of investment projects covering a mere 
fraction of the investment outlay. The follow- 
ing is a simplified estimation of the rate perti- 
nent to investment projects in year ¢, denoted 
fi: [15]: | 


r; = biri +F (1 = bri” 


(16) 
where 
b,<1=the fraction financed; 
rı=the average rate stipulated by 
the various lending agencies ex- 
tending relatively easy credit; 
and 


ri (r >r;/)=the rate charged. on credit 
from other sources. 


10 Equations (14) and (15) pertain to the following empiri- 
cal equation (Tropp [19, p. 37)): 


C: = 0.09 + 0.6511 + 0.17N: + 0.10N is; 
(0.07) (0.03) (0.04) (0.04) 


u The fraction of investments in buildings and equipment 
financed through loans extended by government agencies 
and commercial banks declined from 0,545 in 1936 to 0.532, 
0.499, and 0.481 in 1940, 1945, and 1950, respectively. It 
dropped to 0.453 and then to 0.238 in 1955 and 1960, re- 
spectively. The exact combination of these loans, with re- 
spect to terms and sources, varied considerably from one 
year to another (16, part IT, pp. 15-23]. Apart from these - 
loans, the cooperative could recruit funds from various 
sources, including an “open market” for promissory notes. 
The “average” rate stipulated on loans extended by the 
agencies and the banks (r’) rose from 3-4 percent in the 


R 0.84. 
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Both b and r” were subject to considerable 
short-term fluctuations. Hence, the market for 
loanable funds was imperfect and uncertain. 


The observed policy 


Within the framework just described, risk 
consideration could be reflected either through 
the operators’ current production policy or 
through their long-term investment policy. 

Production policy—current expense.—A se- 
ries of marginal annual rates of returns on 
current expenses was Imputed as first partial 
derivatives of equation (13) with respect to E; 
at the annual geometric means of the group 
studied. For instance, the estimated rates were 
0.95 in 1936, 1.04 in 1941, 0.97 in 1946, 1.19 in 
1951, 1.04 in 1956, and 1.11 in 1960. In sum- 
mation, internal rates fell in the vicinity of 1, 
which was approximately the external rate 
pertinent to current expense. 7 

Investment policy.—Similarly imputed in- 
ternal rates of return on farm capital and the 
corresponding external rates (which equal the 
sum of interest and depreciation rates) are pre- 
sented in Table 1. Unlike current expense, the 
internal rates consistently tend to exceed the 
corresponding external ones. It may be pointed 
out that the imputed rates of interest under- 
lying the external rates quoted in Table 1 are 
the outcome of the simplest conceivable manip- 
ulation of the available financial statistics; 
more sophisticated imputations which take into 
account the inflationary trends result in lower 
rates. Thus, the “true” discrepancies between 
internal and external rates were even larger 
than the ones reported.” Either way the “ob- 
served margins” (Table 1) seem to suggest that, 
where long-lasting changes in the state of the 
firm were under consideration, the decision 
makers in question were inclined to maintain 
greater than unitary risk margins. 

The present value.—The outcome of the 
policies reviewed should be reflected in the 
cooperative’s “present value,” which for an 
entrepreneurial household is the sum of two 
components, one of which is discounted value 
of the enterprise’s net worth (equity) at the end 
of the period studied; the other, discounted 
value of the household’s consumption expendi- 
_ tures throughout that period. Incorporated in 
these two components are the cooperative’s 


1930’s to 6-8 percent in the 1950’s. The average discount 
rate charged on notes (r’’) was twice as high as the average 
bank rate. 

2 See footnote >, Table 1. 
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Table 1. Internal rates of return on farm cap- 
ital, respective external rates, and 
observed safety margins for selected 
years: established Israeli coopera- 
tive settlement 





‘Internal 








Observed 
Vear rates of seine safety 
return, Re margins, 
p* p/ Ry 
percent 
1936 9.2 6.6 1.39 
1941 8.2 8.6 0.95 
1946 11.4 9.3 1.23 
1951 11.8 10.1 1.17 
1956 14.5 13.7 1.06 
1957 14.8 14.4 1.03 
1958 16.7 14.1 1.18 
1959 16. 13.2 1.25 
1960 16.3 13:5 1.21 





` Imputed as the first partial derivatives of equation (13) 
at the annual geometric means values. 

> The external rate is imputed as the sum of the rate of 
interest and the depreciation rate, The interest component 
is imputed as the ratio of the annual interest payments over 
the outstanding debt at the outset of the year in question. 
A more sophisticated estimate of the interest component 
would be the ratio of the additional interest payments in 
the year in question over the net increments of credit 
acquired in the previous year minus an inflation premium 
imputed as a three-year weighted percentage change in the 
January consumer price index. The external rates pertain- 
ing to the more sophisticated imputation were 13.0, 12.9, 
13.6, 12.0, and 13.0 for 1956, 1957, 1958, 1959, and 1960, 
respectively. 


Source: Internal rates: [16, Pt. I, p. 128]. 
External rates: [16, Pt. II, p. oa 
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“retained profits” (accumulated savings) and 
its “distributed dividends,” respectively. 

The net worth attributable to farming activ- 
ity in the well-established cooperative at the 
end of 1960 amounted to $230,000; its dis- 
counted value, using the expected rate antici- 
pated (8 percent), at the outset of 1936 was 
$34,000. The discounted value of the communal 
household’s consumption expenditures was ap- 
proximately $280,000. Consequently, the pres- 
ent value visualized at the outset of 1936 fell in 
the vicinity of $320,000. 


Estimating the efficiency frontier 


The process.—Following previous attempts 
in the field of farm economics [5, 8], a model 
pertaining to the decision process of a firm cum 
household unit [12] is simulated in an attempt 
to outlme the unit’s efficiency frontier at point 
zero [21]. The underlying concept is that of a 
discrete process which takes place in a sequence 
of periods of equal length (years, for instance). 
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Variables relating the state of the unit—its re- 
source position, for instance—are known to the 
unit’s operators at the outset of each period. 
These variables give rise to the expectations 
and, eventually, through the application of 
some decision rules, to the planning of the unit’s 
activity—production, for instance. Actions that 
follow the operator’s decisions are subject to 
the effect of random factors such as weather. 
The outcomes of these actions and events are 
changes in the state of the unit that materialize 
at the end of the period. Consequently, expec- 
tations and decisions in the next period are sub- 
ject to changes reflecting the experience of the 
present period. Decision rules, however, are as- 
sumed to be repeated throughout the sequence 
_of periods studied. Thus, for instance, following 
the example set by the simple multiperiod case, 
a notion of uniform safety margins is incorpo- 
rated in the simulation model. 

The simulation procedure.— As indicated by 
the general flow chart (Figure 1), each run of 
the simulation model starts with the reading of 
the unit’s initial conditions, initial resource, and 
financial position; the parameters of the en- 
dowment-growth pattern, forecasting, produc- 
tion, consumption, and financing equations; 
and various rules. The latter include ‘‘tech- 
nical rules,” such as the accounting rules and 
rules concerning behavioral relationships that 
cannot be quantified in terms of continuous al- 
gebraic expressions. Reading proceeds to in- 
clude sets of random factors affecting factor 


growth and production and financing. Each set. 


consists of the historical deviations from the 
systematic relationship in question. For. in- 
stance, the factors affecting production are the 
ratios of the historical real farm revenues over 
the respective values read on the surface out- 
lined by equation (13)." 

The run itself consists of any desired number 
of series of experiments. Each series consists of 
25 experiments, and each experiment simulates 
the unit’s operation through a sequence of 25 
years. A uniform safety margin is read at its 
outset. The 25 experiments comprising a series 
differ from each other in the arrangements, over 
the sequence of 25 years, of the 25 elements in- 
cluded in each set of random factors. Consider- 


3 The empirical production equation is the outcome of a 
linear regression fitted to the logarithmic values of the re- 
spective variables; yet the constant term derived through 
that regression was corrected so that the systematic rela- 
tionship would refer to the sample’s numerical mean rather 
than its median. 


ing the random factors affecting production, 
for instance, these arrangements, set at the out- 
set of each experiment, are determined by a 
Latin square (25X25) of random numbers be- 
tween 1 and 25. Thus, all the elements in the 
set are being drawn in one year or another 
throughout each experiment. But once, and 
only once, throughout the series of 25 experi- 
ments, a certain element is being drawn in a cer- 
tain year. This way the simulation model is 
consistent with and could, in principle, be re- 
duced to the simple milltiperiod model. | 

The first phase in each year in the sequence 
of 25 years involves forecasting. The operator’s 
anticipations of the unit’s resources, produc- 
tivity, financing opportunities, and income are 
being determined through forecasting equations 
such as equation (15). In the first year of each 
experiment, anticipations are related to the 
relevant initial conditions; in later years, to the 
state of the unit at the end of the previous year. 

The second phase consists of the unit’s major 
decisions: The decision as to the desired level 
of current expense ‘is consistent with a rule of 
allocation arrived at when the partial deriva- 
tive of equation (13) is equated with the an- 
ticipated external rate as the other variables 
are being held constant at their anticipated 
levels. The investment decision (which affects 
production in the future but not current pro- 
duction) is made in accordance with an alloca- 
tion rule resembling equation (12) in the simple 
model. That rule is derived as the first partial 
derivative of equation (13), with respect to E 
and K being simultaneously equated to their 
anticipated external rates, while the other vari- 
ables are being held constant at their antici- 
pated levels. 

Consumption, investment, production, and 
financing occur through the third phase. The 
last two are affected by random factors, thus 
differing from the levels contemplated above. 

In the fourth and final phase, statements. 
regarding the state of the unit and its perfor- 
mance in the year just completed are being 
prepared for use in the next year decision pro- 
cesses. 

- The major outcome of each experiment in- 
cludes the unit’s net worth, its consumption 
allowance, and the corresponding variances or 
coefficients of variation. In addition, it may also 
produce a series of balance sheets and current 
accounts rendering the expected value and the 
variance of each entry. 

The model has been tested and adjusted SO 
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Figure 1. Flow chart of simulation model 
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The efficiency frontier of the well-estab- 
lished cooperative in Israel; expected pres- 
ent value and the respective variance for 
a planning period of 25 years 


140 180 


that, when the various parameters are set at 
the (approximated) actual level, it will simulate 
the past, reproducing the historical series of the 
major entries of the unit’s balance sheets and 
current accounts. 

The efficiency frontiers—the investment pol- 
icy revised.—The frontier illustrated in Figure 
2 was traced through repeated series of experi- 
ments in which the safety margin was set at 
various levels—from the “irrationally” low 0.5 
up to the level of 2.8. Each point on the curve 
illustrated is related to a specific series, that is, 
a specific safety margin. The curve relates pres- 
ent values expected at point zero (1936) to their 
respective variance. The curve’s peak corre- 
sponds to a unity margin position. The slope to 
the left corresponds to margins greater than 
one. Smaller than unity margins underlie the 
points on the right side of the curve. 

The observed present value was $320,000, 
and the point corresponding to that level mag- 
nitude on the frontier is identified as the point 
of operation (Q in Figure 2). A 1.27 safety mar- 
gin underlying this point is consistent with the 
range of magnitudes of the observed margins 
(Table 1). The consumption component of the 
expected present value at the point of opera- 
tion accounts for 89.9 percent of the expected 
present value. Changes in this percentage along 
the frontier are very slight, amounting to 89.9 
percent at the peak and 89.8 percent at the 
lower left end of the curve. 

Finally, an arc-estimate of the slope of the 
frontier at the point of operation indicates a 


marginal rate of substitution of 55 cents per 


unit variance at that point. 

The efficiency frontier—consumption and 
production policies.—Investment is the only 
decision variable and the investment safety 
margin is the only decision parameter con- 
sidered so far. Changes in the decision maker’s 
investment policy are indicated as a movement 
along the frontier. Shifts of the frontier itself 
may occur when changes in policies concerning 
other aspects of the entrepreneurial household 
take place. Most significant in this respect are 
changes in consumption and production pol- 
icles. 

The effects of changes in the consumption 
policy are reflected in Figure 3b. The inter- 
mediate one among the three curves illustrated 
is identical with the frontier of Figure 2 where - 
the consumption coefficient (mpc), now visual- 
ized as a decision parameter, is set at its original 
level of 0.92. When that coefficient is set at 0.97 
or, alternatively, at 0.87, the lower and higher 
frontiers of Figure 3b are derived. Apart from 
these shifts, a change in the consumption co- 
efficient is bound to result in a corresponding 
change in the weight of the consumption com- 
ponent in the expected present value. The 
weight of the consumption component declines 
to 87 percent and rises to 93 percent as the 
consumption coefficient is being set at 0.87 and 
0.97, respectively. 

The decision parameter in the production 
policy takes the form of a safety margin on cur- 
rent expense, denoted below as m. The three 
curves drawn in Figure 3a—TT’, SS’, and 

‘are related to three levels of ##—1.0, 1.1, 
and 1.2. 

The highest peak curve, TT’, is identical 
with the frontier of Figure 2 where #, the cur- 
rent expense safety margin, is unitary. Con- 
sidering that curve, it should be noticed that, 
below its intersection with 5S’, denoted Q, it 
consists of inferior combinations. The combin- 
ations on the frontier SS’ below its intersection 
with RR’ at point P are also inferior. Should 
the smallest difference between two fs be 0.1, 
sections such as TQ and QP would comprise an 
“envelope” efficiency frontier. 


Some Concluding Remarks 


The opportunities facing the farm entrepre- 
neur operating under risk may in some cases be 
summarized by an efficiency frontier, the di- 
mensions of which are the expected value and 
the variance of the firm’s net returns. The 


INVESTMENT BEHAVIOR OF A FARM FIRM UNDER RISK / 503 
a, Various Production b, Various Consumption 
Policies Policies 
mpc=0.87 
A mpc =0.92 
Xx- mpc=0.97 


320 


280 


240 


Expected present value (thousand dollars) 


60 100 


Variance 


140 








60 


100 
Variance 


140 


Figure 3. The effects of various production and consumption policies on the efficiency frontier 


analysis in these cases is focused on the invest- 
ment safety margin, defined as the ratio of the 
internal rate of return on farm investments 
over the respective external rate and visualized 
as the operator’s major decision parameter. 

The empirical example given concerned the 
investment policy of a cooperative farm that is 
not subject to external capital rationing, at 
least not in its crude, quantitative form. The 
unit’s point of operation, its safety margins, 
and the materialized flow of net returns were 
identified through simple accounting and re- 
gression analysis. A model, based on the out- 
lines of that unit’s decision process, was sim- 


ulated in an attempt to trace the unit’s effi- 
ciency frontier. The point of operation was then |. 
located on the frontier thus derived, and the 
observed safety margin was interpreted in terms 
of a measure of risk aversion. 

The model presented permits an inquiry into 
investment and production and consumption 
policies other than the recorded historical ones. 
With some changes, this and similar models 
can probably simulate the possible effects of 
alternative policies of the lending agencies serv- 
ing the farm firm upon the expected value and 
the variance of that firm’s net returns. 
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The Measurement of Efficiency Relative to a 


Frontier Production Function 


Wes.tey D. Serrz 


A method is presented for estimating a frontier production function allowing economies and 
diseconomies of scale using linear programming techniques. The general applicability of this 
function is illustrated by considering the neutral ánd nonneutral cases. Indexes of technical, 
price, and economic efficiency of production of observations of equal scale are introduced. 
Three equivalent efficiency indexes are offered which measure the efficiency of alternative 
scale activities. Utilization of the efficiency indexes in determining the nature of the produc- 
tion function, causes of observed inefficiency, and the degree and nature of technological 


advance are discussed. 


ucH of economic analysis is concerned 
M with the. technical and economic eft- 

ciency of resource transformation and 
allocation. Conventional measures of efficiency 
dealing with a single factor of production (the 
average productivity. of labor, for example) are 
conceptually unsatisfying. The economic-engi- 
neering or cost synthesis approach applied by 
French, Sammet, and Bressler can be used to 
specify efficient production techniques, but it 
requires considerable research effort [8, p. 709]. 
This paper reviews briefly and extends a model 
developed by M. J. Farrell [6] and M. J. Farrell 
and. M. Fieldhouse [7] under which multidi- 
mensional efficiency indexes are calculated rel- 
ative to a frontier. production function.t Input- 


output data are expressed to allow the use of. 
linear programming techniques for, estimating. 


a production function that conforms to the 
Law of Variable Proportions, to the point of 
decreasing total output. Factor productivity 
ratios are combined to conform to the theory 
of production, resulting in efficiency indexés 
that reflect conceptual causes of variations in 
efficiency. 

Basic concepts are first reviewed in the ene 
case of two inputs, one output, and constant 
returns to scale; after which the constant re- 
turns assumption is eliminated. The nature of 
the impact of neutral and nonneutral varia- 
tions are discussed and indexes of technical 


1 This function is consistent with accepted theory. For 
example, Carlson states that “. .. the function must be so 
defined that it expresses the maximum product obtainable 
from the combination [of factors] at the existing state of 
technical knowledge” [3, p. 14]. For more extensive dis- 
cussion of the relative merits of a boundary function and 
one estimated with the more common “averaging” tech- 
niques, see Aigner and Chu [1, pp. 826-7]. 
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(physical), price, and economic efficiency of 
production of observations of the same scale 
are introduced. Three equivalent efficiency in- 
dexes are then developed to measure the 
efficiency of alternative scale productive activ- 
ities and to help in determining the nature of 
the impact of scale (neutral or nonneutral). The 
computational technique is described, and a 
method is discussed for estimating the produc- 
tion function and computing the efficiency 
indexes when diseconomies followed by econ- 
omies of scale exist. Finally, several uses of the 
efficiency indexes in analyzing factors under- 
lying the efficiency of production are considered. 


Theoretical Basis 


Assuming for the moment constant returns 
to scale, the production function can be speci- 
fied in the form of a unit isoquant. This curve 
is a locus of points indicating the minimum 
quantities of the factors of production required 
to produce one unit of output with varying 
factor proportions. Factor requirements for 
higher levels of output can be determined by 
monotonic transformations of this function. 
Assuming no measurement errors, an estimate 
of this unit isoquant can be derived by fitting 
an envelope from below to a set of observations 
on productive activities for which factor utiliza- 
tion data are divided by output. For example, 
in Figure 1 the curve SS’ is, in Farrell’s terms, 
a conservative estimate of a theoretical effi- 
clent unit isoquant: 


If it can be assumed that the isoquant is con- 
‘vex to the origin and has nowhere a positive 
slope,.then the curve $S” is the most conserva- 
tive (or pessimistic) estimate of it. That is to 
say, SS’ is the least exacting standard of 
efficiency that is consistent with the observed 
points and satisfies these two assumptions [6, 
p. 255]. 


A somewhat similar production function 
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could be estimated with regression techniques 
by forcing residuals to be positive, but the cal- 
culation of the efficiency indexes would be more 
dificult. Even more importantly, the linear 
programming formulation requires an assump- 
tion that production is possible at linear com- 
binations of observed points on the estimated 
production function; whereas a regression for- 
mulation approximating a unit lsoquant would 
be curvilinear, implying that lower input to 
output ratios than implied by the above as- 
sumption are possible. Such a stronger assump- 
tion may be appropriate in many cases, but the 
means of identifying these cases a priori is not 
clear, 

Farrell’s major concern was measuring the 
efficiency of several productive activities.? His 
measures of efficiency are indicated in Figure 1. 
Physical or technical efficiency (TE) of obser- 
vation c is defined as the ratio of the distance 
between the origin and point 8 to the distance 
between the origin and point c. Points c and 6 
are on the same ray from the origin and thus 
represent identical factor proportions. Price 
efficiency (PE) of point ¢ is estimated by defin- 
ing the lowest possible isocost lme touching the 
efficient unit isoquant (EUI), in this case PP’ 
and finding the ratio of the cost implied by this 
isocost line to the cost at point b. The measure 

2? The word activities is used to indicate that various 
types of productive units at various levels of aggregation 
can be considered. (It is not used in the linear programming 
sense of implying no substitution of factors.) The impact of 
aggregation is considered briefly below. 


“k 


of PE is therefore determined as the ratio of the 
minimum cost given the factor proportions uti- 
lized to the minimum cost given efficient utili- 
zation of the optimum factor proportions. The 


product of 
ob oa 
TE (~) and PE (5) 
Oc ob 


is an estimate of overall or economic efficiency 


a 
(EE) (ze de 


Oc 


the ratio of minimum to actual unit costs. 

In industries characterized by factor prices 
that are variable among firms, the measure of 
PE can be made with firm price data. Isocost 
lines are defined for each firm and the levels of 
PE and EE are calculated as indicated above. 

Since one of the major factors limiting the 
acceptance of this model appears to be the 
consideration of economies of scale, this aspect 
will be presented in detail. The basic approach 
utilized is that of Farrell and Fieldhouse [7]. 
In addition, the special cases of neutral and 
nonneutral economies of scale are considered, 
and efficiency indexes augmenting Farrell’s 
measure of technical efficiency are defined. 
Assume for the moment that diseconomies 
followed by economies of scale are nowhere 
present. Conceptually, economies and dis- 
economies arising from the nature of the pro- 
duction function may be either neutral or 


EF” gi 


é 

nonneutral in their effect on the combination of 
factors. Regardless, a single unit isoquant is an 
inappropriate means of specifying the function. 
i In the special case of neutral variation the unit 

isoquant will shift toward the origin as pro- 
ductivity increases with scale and away from 
the origin with decreasing productivity, as 
indicated in Figure 2. In this representation 
the productivity (input per unit of output) 
increases as the scale of the activity increases 
from a to c and decreases with a further increase 
in scale to size d. 

In order to be classified neutral in an overall 
sense, the factor proportions minimizing costs 
must be the same for all scales at each alterna- 
tive set of factor prices as suggested by the tan- 
gencies on the rays OX and OY. Also, the 
relative distances between the origin and any 
two of the several (or infinite) efficient unit 
isoquants must be constant over factor pro- 
portions. That is, ratios such as oc’’/oa” must 
be constant over all factor prices (implying a 
homogeneous production function). 

The special case of nonneutrality is only 
slightly more complex and is suggested in 
Figure 3. The curves aa’, bb’ and cc’ represent 
the efficient unit isoquants for small, inter- 
mediate, and large scale activities, respectively. 
The curve SS’ envelopes the unit isoquants for 
activities of various scales. If an isocost line is 
drawn tangent to SS’ and the efficient unit 
isoquant of any scale activity, parallel isocost 
lines will be tangent to the efficient unit iso- 
quants for all other scales of activities at points 
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where the isoquants cross the isoquant of the 
activity used in defining the slope of the isocost 
lines. (Two examples are shown in Figure 3.) 
Thus, an activity of any size utilizing the 
optimum combination of the factors of produc- 
tion (for that size) would fall on the efficient 
unit isoquant of the plant operating at the 
optimum scale. In this sense, comparing the 
unit factor utilization data of the nonoptimum 
scale activities to the optimum scale activity 
would indicate that each is technically eficient 
but inefficient in the price dimension. Thus the 
expansion path in this case would exactly 
duplicate the efficient unit isoquant of the 
optimum scale activity given constant factor 
prices. The curve SS” is the locus of cost mini- 
mizing points which would be realized under 
varying factor prices by activities of varying 
scales. 

The above discussion indicates the con- 
ceptual nature of variable returns over scale 
but does not provide a basis for measurement. 
In Figure 4 the Farrell and Fieldhouse method 
of considering variations in the production 
function over scale is suggested. By adding the 
scale dimension as indicated, the production 
function can be specified in terms of a surface 
globally convex to the scale axis. This surface— 
the efficient unit isosurface (EUIS)—is anal- 
ogous to the EUI described for the constant 
returns case. The curve S,5,’, a trace on the 
surface, is an appropriate specification of the 
production function for activities of scale ss 
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The trace E, to E; is an estimate of the ex- 
pansion path for this productive process and is 
given by tangencies of isocost lines and the 
EUIS at varying scales, 

These measures of efficiency are modified 
to measure the relative efficiency of an activity 
given its scale of operation. For example, the 
technical efficiency given scale (TES) of 
activity b would be estimated by determining 
the distance from the scale axis at ss to point a 
and the distance from the scale axis at point 
S4 to point b and dividing the first by the second. 
The measures of PES and EES are similarly 
calculated as in the constant returns case 
suggested in Figure 1. 

At this point the nature and degree of 
variation in efficiency over scale can be deter- 
mined. The subset of activities that are econ- 
omically efficient given their scale of operation 
are utilized (that is, activities for which TES, 
PES, and EES=1, such as E, through Ey, in 
Figure 4). The scale dimension is eliminated 
and the efficiency of each activity in the subset 
is determined as in the constant returns case. 
These measures are termed .technical scale 
efficiency, price scale efficiency, and economic 
scale efficiency; TSE, PSE and ESE, respec- 
tively. The levels of TSE, PSE, and ESE for 
those activities not in the subset are determined 
by linear interpolation over scale between 
immediately larger and smaller activities in 
the subset. The product of EES and ESE is a 
measure of the overall economic efficiency of 
each activity (EE). 

Each of these indexes relates the performance 


of individual activities to one or more of the ` 


most efficient activities included in the sample. 
The true level of efficiency is determined only if 
the estimated production function in fact 
reflects the maximum level of output, given the 
state of knowledge. In addition, the impact of 
aggregation on the indexes and their interpre- 
tation should be considered in any application. 
The aggregation of productive units over space 
or time will yield a more conservative produc- 
tion function (dispersion of the scatter of points 
will be reduced) and higher efficiency ratings. 
The aggregation of factors of production will 
result in a less detailed specification of the 
production function and, for example, lower 
TES ratings and higher PES ratings. 

This technique generates seven indexes 
of efficiency: 

TES, or technical efficiency given scale, is a 
measure of the deviation from the efficient unit 


Y 
isosurface. Each firm is compared to a point on 
the efficient unit isosurface that utilizes the 
same factor proportions in the same scale 
activity. This index was defined by Farrell 
and Fieldhouse [7]. i 

PES, or price efficiency given scale, is a 
measure of the relative costs of efficient. pro- 
duction with alternative factor proportions 
given scale. The cost of production that would 
be realized by each observation if production 
were technically efficient is compared to the 
lowest possible cost of production at the same 
scale of operation. 

EES, or economic efficiency given scale, is a 
measure of the relative cost of production 
given scale. The cost of production of each 
observation is compared to the lowest possible 
cost of production at the same scale, of opera- 
tion. EES is the product of TES and PES. 
Those observations for which EES equals one 
constitute the estimate of the expansion peru 
or long-run average cost curve... . ' 

TSE, or technical scale efficiency, is a 
measure of the relative efficiency of alternative 
scale activities due to the physical nature of 
the production function. To the extent that 
technical scale inefficiency exists, production at 
that scale will imply inefficiency regenciess of 
relative factor prices. 

PSE, or price scale efficiency, is a measure of 
the relative costs of efficiently producing at 
alternative scales. Inefficiency in this. case im- 
plies that the cost minimizing factor propor- ` 
tions varies with the scale of operation. Thus, 
a change in factor prices would imply AER 
cost minimizing scale. 

ESE, or economic scale efficiency, is an over- 
all measure of the relative efficiency of alterná- 
tive scale activities and is the product of TSE 
and PSE, 

EE, or economic efficiency, is a measure of 
the cost of production of each observation 
relative to the lowest cost observation and is 
the product of EES and ESE. ) 

In addition to statements about the relative 
efficiency of the observations, several other 
types of analyses of the industry are possible. 
The impact on efficiency of exogenous variables, 
such as environment, and endogenous variables, 
such as technology, can be determined by 
analyzing- the correlation of TES with these 
variables. The impact of these variables on - 
factor proportions can be determined via the 
PES ratings. By analyzing the shift in the 
EUIS over time, the degree of technological 


advance can be measured. By relating these 
shifts to the factor proportions utilized, the 
nature of the advance can be determined (capi- 
tal or labor saving, for example). The overall 
impact of scale is indicated by the ESE ratings 
and the nature of that impact by the TSE and 
PSE ratings. 

The development of such a set of efficiency 
indexes may open the door to analysis of the 
managerial ability. It is reasonable to expect 
that the variations in efficiency not explained 
by variations in the parameters, such as those 
noted above, would be a result of variations in 
the ability of management. Analysis of this 
nature depends upon the quantification of the 
attributes of managers and the organization of 
management within the firm. 


Computational Techniques 


The estimate of the production function 
(EUIS) and the TES ratings are simultaneously 
determined in the following manner. Assuming 
n activities producing a single output from m 
factors of production, » vectors P;=[S;Y;,;]’ 
where S;=scale, Y;;=unit factor utilization, 
4=1,2,..m and j=1,2,.. can be defined. In 
some cases it will be necessary to use output as a 
measure of scale or capacity. Each activity is 
set as the “right-hand-side” of n distinct linear 
programming problems. For example, con- 
sider the problem defined for activity P,: 


(1) Maximize X= >> X; 


subject to: X;>0 
(2) DS X (P; Bi SE) < (P, = SE) 

j=l 

where £,=[1.0, 0.0,....0.0]’. The set of con- 
vex combinations of the optimum basis defines 
one hyperplane of the EUIS and the TES 
rating of the activity P. is 1/X 9’, where Xo” 
is the optimum value of the objective function. 
Upon solution of the » problems,’ the EUIS 
is defined in terms of the activities for which 
TES = 1. 

PES and EES are calculated by first deter- 
mining the minimum unit cost of production 
at each scale of activity indicated by the EUIS 
and the factor prices. These minimum costs are 
then divided by the actual costs of production 
to determine the EES rating. Finally, the ratio 
of EES to TES equals PES. 


3 The inclusion of the right-hand-side activity as one of 
the columns on the left side insures a solution to each 
problem. 
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The level of TSE can be calculated by select- 
ing the subset of »* observations for which 
EES equals 1 and defining a vector P;=[Y,;] 
where the Y,,s are defined as above and 
4=1,2,..2*. These n* distinct linear program- 
ming problems are solved. Consider one such 
problem defined for activity P,: 


(3) Maximize Xo = >, X; 
subject to: X; 20 
(4) EP; X; < P.. 

j=l 


The level of TSE is given by the ratio 1/ X” 
where Xo” is the optimum value of the objec- 
tive function. The level of TSE for the remain- 
ing #-n* observations is determined by linear 
interpolation between the values of TSE 
calculated for the immediately larger and 
smaller activities in the »* subset. 

The ESE ratings for the »* subset are given 
by the ratio of the minimum unit cost of pro- 
duction over the subset to the unit cost of each 
of the remaining activities. PSE is again equal 
to the ratio of ESE to TSE. The levels of PSE 
and ESE for the remaining n-n* observations 
are also found by interpolation between the 
values of PSE and ESE of immediately larger 
and smaller scales of observations in the n* 
subset. As indicated above, the overall level of 
economic efficiency (EE) equals the product of 
EES and ESE. 


Nonconvex production function 


The assumption of global convexity and 
therefore convexity over scale eliminates the 
possibility of diseconomies followed by econ- 
omies of scale. Production theory indicates this 
assumption is reasonable, Given a set of pro- 
ductive activities using similar inputs to pro- 
duce a homogeneous output, either constant 
returns or decreasing followed (by constant) 
by increasing returns would be expected. That 
is, given the level of performance observed at 
two scales of operation, it is reasonable to 
expect that the technical knowledge exists to 
operate any intermediate scale activity at least 
as efficiently as suggested by a linear combina- 
tion of the observed activities. For example, 
if two sizes of a machine are observed in 
operation it is reasonable to expect that the 

‘ A Fortran system which significantly reduces the com- 


putation time was developed by J. N. Boles. The constant 
returns case is described in [2, pp. 137-1421. 
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technical knowledge exists to develop and pro- 
duce an intermediate-sized machine which 
would operate at least as efficiently as indi- 
cated by a linear combination of the observed 
units. However, the possibility exists that the 
convexity assumption will not be satisfied in all 
applications. If the estimated function is to 
reflect the best observed performance rather 
than the theoretical maximum, the concavity 
must be recognized. Failure to satisfy the 
assumption of convexity over scale would be 
indicated by the distribution of TES ratings 
over scale. For example, high TES ratings at 
only large and small scales indicates that dis- 
economies followed by economies of scale exist. 
Several areas of local concavity may exist due 
to a lumpy input. 

While the above estimation techniques may 
be used to estimate the production function in 
such cases, the procedure is not straight- 
forward and the estimate is not necessarily 
unique. If concavity exists, the observations 
are grouped into classes that segment the con- 
cave area(s). The TES ratings, and thereby an 
estimate of the production function, are cal- 
culated for each group. The set of globally con- 
. vex functions, estimated by group, will make 
up an estimate of the production function which 
could be termed scalloped in shape. The obser- 
vations are then regrouped into classes on the 
midpoints of the classes used in the preceding 
step, and a second set of functions is estimated. 
The observations for which TES=1 in both 
cases comprise an approximation of the pro- 
duction function or EUIS. 

Estimation of the efficiency indexes is also 
more difficult if a concavity exists. The obser- 
vations for which the TES ratings are deter- 
mined relative to a set of points on the frontier 
are accurately rated. The remaining observa- 
tions (observations which were given two 
different TES ratings in the estimation by 
classes) must be rated relative to one of the 
facets or hyperplanes comprising the frontier 
function. Some of these facets will not be de- 
fined by the above calculations. A computation 
technique that identifies the remaining convex 
combinations of observations on the frontier 
can be developed. Each facet or convex com- 
bination must be so defined that no other fron- 
tier observation is internal to the facet. That is, 
if DX;P(X;>0,2X,;=1) describes a convex 
combination, it should be impossible to express 
any other frontier point in terms of X,P; 
where X;>0. However, each of the inefficient 


points satisfying this condition (¥,;>0) can 
be rated as suggested in the convex case: 
TES =1/2X;. 

The trace over scale, equivalent to E 
through Æ; in Figure 4, must be defined before’ 
it is possible to calculate PES or EES. The 
essential problem in establishing this trace is to 
find the points on the frontier tangent to the 
price plane. It is apparently necessary to con- 
sider, for each facet defining the function, linear 
combinations of each pair of points. The set of 
such linear combinations tangent to the lowest 
price plane (defined on the factor dimensions 
only) identifies the minimum cost factor com- 
binations observed over scale and therefore the 
observations defining the trace. The measures 
of PES, EES and the measures of scale efficiency 
are roughly analogous to convex case. 


Some General Comments 


This paper illustrates the applicability of 
the model proposed by Farrell and Fieldhouse 
[6, 7] to a wide variety of production functions. 
Functions characterized by economies and 
diseconomies of scale ranging between the 
special cases of neutrality and nonneutrality 
are considered. The shape of the expansion 
path need not be specified prior to estimation. 
Thus the reservations expressed by Aigner 
and Chu [i] and Nerlove [8] concerning the 
model’s general applicability can be eliminated. 
In this regard, Aigner and Chu noted that a 
production function estimated with this tech- 
nique would not conform to the Law of Variable 
Proportions. This restriction is appropriate in 
a theoretical sense in that the isoquants are 
assumed convex to the origin, thus eliminating 
the portion of the function over which output 
decreases with increases in factor utilization. 
Practically, this restriction is not severe in that 
this area of the function is outside the relevant 
range. If the nature of the estimated function 
(not smooth and continuous) is objectionable, 
it can be rectified using regression techniques 
restricted to technically efficient firms.§ 

A set of efficiency indexes that reflect the 
nature of the observed inefficiency in an in- 
dustry are defined. The measures of technical, 
price, and economic efficiency given scale 
indicate the degree to which inefficiency ob- 
served in a plant of a given scale is due to the 
level of factor usage, the proportions utilized,- 
or some combination thereof. On this basis, 

$ The earlier comments with respect to a regression esti- 
mate also apply here. 


recommendations for the improvement of 
efficiency in a fixed plant can be made. The 
measures of technical, price, and economic 
scale efficiency relate the efficiency of plants of 
varying size and identify the optimum scale 
plant. The measures of technical and price 
eficiency indicate whether the function is 
neutral or nonneutral and thereby the sensi- 
tivity of the industry to changes in relative 
factor prices in determining the efficiency of 
alternative plant sizes. Such information could 
be considered in conjunction with expected 
factor prices in planning. 

The production function and associated 
efficiency measures described in this paper are 
appealing on a conceptual basis. In addition, 
the model was applied to the steam-electric 
generating industry with acceptable results 
[11]. The results were considered acceptable 
in that the function estimated was reasonable, 
the efiiciency measures were logically correlated 
with plant characteristics, and technological 
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advance was measured. A considerable degree 
of neutral and nonneutral economies of scale 
was observed over the smallest plants, and a 
considerable range of moderate economies was 
followed by slight diseconomies in the largest 
plant. The correlation of efficiency to plant and 
environmental characteristics also provides an 
alternative to Nerlove’s [8] suggestion of 
adjusting for such factors prior to estimating 
efficiency. The analysis of technological ad- 
vance indicated a shift of the production func- 
tion with the construction of new plants. The 
nature of this shift indicated that the advance 
was generally nonneutral: (fuel saving) in 
nature. While these results are positive, a final 
judgment of the model cannot yet be com- 
fortably made since the usual measures of 
statistical significance are not available, the 
questions of sample size and composition noted 
by Nerlove remain unanswered, and the mul- 
tiple product case is untested. 
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A Disaggregate Approach to Aggregate Supply* 
Roserr W. Henpr 


Analyses of aggregate supply response in low-income countries are practically nonexistent 
because of the index number problems and the difficulty of accounting for the effect of weather 
inherent in aggregate approaches. The disaggregate model presented here includes variables 
measuring weather, external capital inputs and technology, as well as crop and input prices, 
in individual crop supply functions. A technique for combining the direct and cross elasticities 
into a single aggregate elasticity is given, and the results obtained using the technique are 


outlined. , 


HE SUPPLY elasticity of aggregateagricul- 
tural output is an important policy para- 
meter in every country with a large agri- 
cultural sector. When that sector employs three- 
quarters of the population and produces half of 
the total national income of the country, as it 
does in India, knowledge of the aggregate 
supply elasticity takes on added interest. 
Little is known of this crucial parameter. in 
India, despite recognition of its importance 
[7, 15]. 
The study reported here is a start towards 
estimating the response of farmers in traditional 


agriculture (defined as a situation where rele-. 


vant input and product markets both exist) to 
expected changes in relative agricultural- 
nonagricultural prices. That is, it is an attempt 
to test the hypothesis that the aggregate 
agricultural supply function of traditional 
agriculture is positively responsive to price. 
The data used are for twelve districts in the 
‘Punjab (India) for two periods: 1907—1946 and 
1951-1964. Aggregate supply is defined as the 
aggregate value-weighted index of the 11 most 
important crops produced in the Punjab. This 
paper reports on the methodology and sketches 
the results obtained using the disaggregate 
technique developed to measure the aggregate 
supply elasticity. 

The aggregate supply function of agriculture 
is defined as the function relating the aggregate 
agricultural production forthcoming from pro- 
ducers at different expected agricultural prod- 
uct prices, holding expected nonagricultural 
prices, the state of technology, and weather 
constant, with a given time horizon. It is 
assumed that agriculture is an industry pro- 


* The author is grateful to the Rockefeller Foundation 
for the opportunity to work and study in India which made 
the empirical work reported here possible. The helpful 
remarks of W. W. Cochrane, V. W. Ruttan, J. P. Houck, Y. 
Hayami, and L. P. Fettig are also acknowledged. 


Rosert W. HERDT is assistant professor of agricultural 
economics at the University of Ilinois. 
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ducing a homogeneous product with a single 
price and that output of the product varies as 
its price varies, relative to the price of non- 
agricultural products. However, the disaggre- 
gate analytical technique used recognizes the 
potential for substitution between individual 
commodities as well as for aggregate changes, . 
and in this sense has some of the advantages of 
a sectoral model analysis [6] or a linear pro- 
gramming approach [8]. 


Analytical Technique 
The supply equations of a multiple product 


‘subsistence agricultural sector in equilibrium 


may be represented as? 
Qı = fi(P1, Pa, ae Par Pete ia +, Pa) 
(1) Q: = fa Pin Pane iP a) 


On = f,(Py, Py, ei Py; Papis Po 


where 


‘fw 


Q;=intended supply of the ith crop (¢=1, 
Derida) 

P;=expected price of the ith crop for +=1, 
2,...,# or the jth input or consumption 
good fort=n-+1,..., m. | | 


Multiple regression is used to estimate the 
relationship between the output of each crop 
and the relevant prices and factors that might 
shift the supply function of each crop. The 
aggregate elasticity is determined by using 
each of the estimated regression equations to 
predict the change in output of a given com- 
modity from a one percent increase in all 


1The theory of subsistence agricultural production, in 
which the production unit combines the economic functions 
of both consumer and producer, is treated in some detail 
by Nakajima [17] and Hymer and Resnick [13]. If the sub- r 
sistence producer is assumed to maximize utility and if 
utility is a function of real income, then prices of products, 
inputs, and consumption goods are all relevant in the 
supply functions [12]. 


A DISAGGREGATE APPROACH TO AGGREGATE SUPPLY / 


agricultural commodity prices, holding prices 
paid constant.? In the most general procedure 
using multiple regression, the effect of each 
independent variable is examined separately, 
whereas here the combined effect of several 
independent variables is examined.3 


Output and weather effects 


A policy maker who has to feed a certain 
population is most interested in actual output; 
but if he is concerned with trying to produce the 
food to feed that population, intended output is 
of primary interest. The two will differ because 
the forces of nature intervene in the production 
process. Intended output is the quantity of a 
crop that farmers intend to produce, based on 
the prices they expect (as reflected in the re- 
sources they commit to production) and given 
their knowledge of the production function 
under which they operate. 

The equations of (1) are written in terms of 
intended output; but since intended output 
cannot be observed, the estimation cannot be 
carried out directly. The major force causing 
actual agricultural output to diverge from 
intended agricultural output is probably 
weather. That is, 


(2) Q; di gi(Ou, W),(i T 1, 2, sey n) 
where 


O;=the actual output of the tth crop; 

O;= the intended output of the ith crop; 

W =a weather variable which causes Q; to 
differ from Ọ;. 


Substituting (1) into (2) gives the set of n 
supply functions in terms of the weather 
variable and prices. 

Stallings [23], Shaw and Durost [22], Thomp- 
son [24, 25], Doll [9], and Oury [20], among 
others, have considered ways of dealing with 
the impact of weather on agricultural produc- 
tion. The method used here follows the work 
of the last three by introducing actual rainfall 
of crucial months in each district into the 
supply functions of each crop. The particular 
months included is guided by a priori knowl- 
edge of crop growth characteristics and of the 
general climatic conditions in the region. 

Crop acreage has often been used as a proxy 


? The argument is developed more completely in a later 
` section. 

3 This does not differ from applications in which the de- 
pendent variable is predicted from chosen values of the 
independent variables. 
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variable to represent intended output, and it is 
a good proxy when inputs that influence yield 
per acre are not responsive to prices. Alterna- 
tively, intended output may be defined as 
intended acreage times intended yield per acre, 
in which case the elasticity of intended output 
(i.e., supply elasticity) is equal to the elasticity 
of intended acreage plus the elasticity of 
intended yield. Because available data in 
Punjab make it possible to analyze yields as 
well as acreage, both are analyzed as compo- 
nents of supply. Monthly rainfall is introduced 
into a set of equations explaining actual yield, 
just as it was introduced into the equations 
explaining actual acreage. 

Prices 

The price expectation model that enjoys the 
widest acceptance in supply analysis is the 
distributed lag as formulated by Nerlove. 
However, the distributed lag model, even in its 
multiple-equation form, results in estimating 
equations with at least twice the number of 
regressor variables as in the structural equa- 
tions [19, p. 31]. This is a severe limitation in 
a model with as many independent variables 
as the present one. 

A special case of the distributed lag is the 
model which assumes that producers consider 
only a fixed number of previous year’s prices 
in forming their price expectations. Krishna 
and Rao [16] found that a three-year average of 
pre-sowing prices gave results very similar 
to the distributed lag in a study on wheat in 
Uttar Pradesh. Cochrane [4] used basically the 
same approach in computing ‘‘responsible”’ 
prices. Oury [20] tested a number of alternative 
weighting systems of this type in his work. 

The model assumes that producers form their 
expectations of price prior to the sowing of each 
crop and that prices in the corresponding 
periods of the two previous years influence the 
expectation of prices in the present year, but 
with decreasing effect through time. Thus the 
expected price of a particular crop is calculated 
as 


a 1 
Pi = (SP + Pia + Pra) 


where P, is expected price and P, is price during 
the pre-sowing period of year #. This same 
welghting method is used to calculate the 
expected prices of products, inputs, and con- 
sumption goods. The expected product prices 
are used directly in the analysis, but the ex- 
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pected input and consumption goods prices are 
combined into an index‘ which is used in the 
regression analysis. 


Technology, external capital inputs 


Advances in technology that essentially re- 
sult in higher output per unit of input may be 
confused with supply response and hence may 
lead to biased estimates of the price coefficients. 
Consider the effect of a product price change 
on the quantity of inputs used with a given 
state of technology. A rise in product price 
increases the marginal value products of inputs 
and with diminishing returns will lead a profit 
maximizer to increase his use of inputs, hence 
increasing output——a supply effect. However, a 
technological improvement giving higher mar- 


ginal productivity of inputs will result in a 


similar shift in the MVP curve and thereby 
increase output, but this is not a supply effect, 
it is a change in technology. These two kinds 
of changes may be confounded if one has no 
satisfactory way of measuring technological 
change. Of course, even with a measure, if 
technological change and price changes were 
perfectly correlated, there would be no way to 
separate their effects. To reduce confusing the 
impact of technological change and prices, a 


t The scarcity of price data on inputs limited the choice. 


of variables in the index of prices paid. Combining the 
available data with what is known about farm expenses in 
the region, the index was constructed assuming the follow- 
ing expenditure pattern for producers [12]: 
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trend variable representing technology is 
introduced. 

Blyn’s analysis of yields in major foodgrains 
in India indicates a very slight upward trend 
for the 1907-1946 period [1]. More rapid 
changes in yields have been observed in the 
period since independence, perhaps indicating 
more rapid changes in technology. The trend 
variable, included in each period, performed 
notably better when yields were changing 
more slowly. 

- Changes in fixed factors of production that 
are not controlled by farmers, specifically 
canal irrigation, are considered supply shifters. 
The total area irrigated by canals is introduced 
as a supply shifter in the functions explaining 
acreage, because changes in the total irrigation 
water available might easily dictate changes in 
the acreage of irrigated crops. It is introduced 
into the functions explaining yield of irrigated 
crops also, because the total amount of water 
available is likely to be highly correlated with 
the total acreage of land irrigated from canals. 
The tendency in years of short water would be 
to spread the water more thinly, resulting in 
lower yields. In years of abundance, because the 
miles of canal and field channels are fixed, the 
available water per unit area would be higher. 


Model summary 
Irrigated acreage and yield of each crop are 


reported separately from unirrigated acreage - 


and yield for 1907—1946. Treating irrigated: pro- 
duction separately from unirrigated production 
may allow a more accurate measurement of the 
effect of price on each. Since the data make this 
possible, the distinction has been retained. 
Drawing together considerations regarding 
the effects of weather, technological change, 
canal irrigation, and assuming that an appropri- 
ate price expectation model has been specified, 
the model may be summarized in linear form as 
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(4) QO; = IAY + NANY; 
where 


TA;=actual irrigated acreage of the ith crop; 
I Y;=actual irrigated yield of the ith crop; 
NA;=actual nonirrigated acreage of the ith 

crop; 
NY,=actual nonirrigated yield of the ith 
crop; 
Q;=actual output of the ith crop; 
P;= expected price of the jth crop; 
Pryi= expected price index of the inputs and 
consumption goods; 
W,=rainfall in the kth month; 
T=a proxy variable for technological 
change (time); 
I =acreage irrigated by canals. 


Aggregation procedure 


Much of the above discussion is appropriate 
to a crop supply study in India. To make this 
an aggregate supply study, a method of aggre- 
gation is required. To derive the method we 
examine the underlying functional relationship 
and definitions. 

The relation between aggregate agricultural 
supply (Q) and aggregate agricultural price (P) 
and shifters (Z1, Za, ,..-., Zm), may be stated as 


(5) ies (ese ee 


P and Q are defined as the following fixed 
weight index numbers for year #, where w; and 
r; are the weights used. 
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_ 5 The same basic idea of aggregating separate elasticities 
"was used recently by Tweeten and Quance to obtain a 
measure of the aggregate supply elasticity of U.S. agricul- 
ture [25]. However, they aggregated only two components, 
while as many as ten are aggregated here. 
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The aggregate supply elasticity is defined 
as the percentage change in output arising from 
a given percentage change in price, that is, 


dQ P 
(8) pa 

dP QO 
To get an estimate of the aggregate elasticity 
one must measure the P, dP, Q and dQ of 
expression (8). The definition of P and Ọ are the 
particular values of aggregate price and aggre- 
gate output at which the elasticity is to be 
measured. The change in P or, dP, can be de- 
fined as desired for purposes at hand, while the 
change in Q or, dQ, must be defined as change 
in aggregate output artsing from or due to the 
stated change in aggregate price. These are 
reflected in relationships of the model as esti- 
mated by regression analysis. 

Because the estimates are disaggregate, one 
cannot simply assume a one percent change in 
the aggregate price index without closer specif- 
cation. It is clear such a change may occur in an 
infinite number of ways. For example, the 
prices of half the crops might increase and the 
others remain constant in such a way that P 
increases by one percent, or one crop price 
could increase by a large amount while the 
others remain unchanged, or all could increase 
by one percent, resulting in a one percent 
change in P. This last seems to be the most 
reasonable type of aggregate price change to 
consider. 

The change in aggregate price, dP, may be 
expressed as the total differential of P, 


(Ù) dP = (rdPy + rAPi 4 ---+7,dP,) 
A . 
> LiF io 


Each price is assumed to change by the same 
amount, one percent, so that 


rP; 
HD 


Given this change in price, the problem is to 
determine the change in aggregate output that 
arises from this change in price. Any change in 


(10) dP = 
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aggregate output may be expressed by the 
total differential.of Q, which is 
(11) dQ = (widQi + widQ2 + + + - + WadQn) 
1 
) 2 WQio l 


and from the definition of the Q, in (4), each 


dQ; is 
ay 06> IYAIA + IAAI; 
+ NYANA: + NAANY; 


The dIA,, dIY;, GNA; and dNY; of (12) may 
be obtained by differentiating the functional 
relations of (3), assuming all variables except 
crop prices constant. If (3) is written in log- 
linear form, this gives 


al A; = 01 (a1; + da terest Oni) IA; 
(13) dI Y, = 01 (bi: + bas + aie i+ ba IV: 

dN A; = Ol (cii + Ge tees + Cn NA; 

ONY; = Q1 (du + duit + ++ + da) NY; 
Substituting these values into (12) gives the 
net response of the tth crop to an aggregate 
price change, 
(14) dQ; = .01 |rrra( >, a+ Es) 

j j 
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Substituting these values, for all 4, into (11) 
gives the aggregate net response, 
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and, substituting these into (8) and measuring 
the aggregate elasticity at the average price 
and quantity so that P=100 and O= 100, the 
estimated aggregate elasticity may be expressed 
as 


t The derivation is for the special case where dP,= 
dP:=. .. ~dPx, because it is simplest to write. However, 
one may use the same general approach to specify any con- 
figuration of price change and calculate the resulting 
aggregate response. 
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An alternative procedure is to assume a one 
percent fall in the price of all goods wbich 
farmers purchase and determine the estimated 
effect of this change on each component and on 
aggregate output. The resulting aggregate 
elasticity may be expressed as 


= Sdn 2 will YTA s(Gn41,3 
i 


gi bn+-1,4) + NY NA Cats 

-} dn+.1,i) | 

Theoretically, this procedure should yield the 
same aggregate supply elasticity as assuming 
a one percent rise in all crop prices because 
either results in the same change in real income 
obtained from marketed surplus. Since pro- 
ducers are assumed to maximize their utility, 
which is in part a function of real income, a 
given increase in real income, whether as a 
result of an increase in the prices of goods sold 
or a decrease in the prices of goods purchased, 
should result in the same reaction by producers 
[14, 15, 18]. Of course, one would not expect 
the empirical analysis to yield exactly the same 
estimated elasticity by both methods, because 
of random effects. The elasticity as calculated 
by (17) does, however, provide a check on the 
consistency of the results. 

The aggregate elasticity is essentially the 
sum of a number of random variables, each of 
which is the product of three random variables 
like I FY;, I4; and ay. It is possible to approxi-, 

j 


n* 


mate the variance and thereby the standard 
error of the aggregate elasticity by an extension 
of a method developed for calculating the prod- 
uct of three random variables [2, 3]. However, ' 
because of the large number of variables and 
relations involved, this becomes a tedious and 
expensive task, yielding what may be a poor 
approximation. Instead, it was decided to test 
separately each of the net response coefficients 
shown in (14) and to include in the calculation! 
of the aggregate elasticity only those that were 
significantly different from zero. Since each 
net response coefficient is the sum of several 


te 
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coefficients estimated from the same regression 
equation, their variances may be estimated 
fairly readily from the statistics generated in 
- the regression procedure [12, p. 167] as 


var ( > a1) = 2, var(a;i) 
I j 


+ 2 >) cov(ajiās) 
Jok 


(18) 


A i test may then be used to determine which 
net response coefficients differ significantly 
from zero. In calculating the aggregate supply 
elasticity, the net response coefficients that 
did not differ significantly from zero were 
assumed to be zero, while those that differed 
from zero were assumed to have their estimated 
value. 


Results of the Analysis 


The aggregation procedure described per- 
mits condensing a set of direct and cross 
elasticities of up to ten crops into a single sta- 
tistic measuring the aggregate supply elastic- 
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ity. Because there are four equations for each 
crop, each aggregate supply elasticity may re- 
flect estimates from as many as forty regression 
equations. The complete results are given in 
[12] and will be available in a monograph to 
be published. To give the reader an idea of some 
“typical” results of the regression analysis, 
Table 1 shows the estimated coefficients and | 
values for the equations fitted for sugarcane 
and wheat in Ludhiana district for 1907-46. 

In general, no more than one or two of the 
price coefficients were significantly different 
from zero in a given equation. In some cases the 
price coefficients had the wrong signs. However, 
in keeping with the analytical procedure dis- 
cussed above, the net response coefficient was 
calculated for each equation by summing all 
the crop price coefficients, and its standard 
error was estimated by (18) from the variance- 
covariance matrix of the coefficients (Table 1). 
The eight equations shown had five net re 
sponse coefficients significant at the five per- 
cent level and one significant at only the ter 
percent level. 

Many will recognize that there is usually 


Table 1. Regression estimates, Ludhiana, 1907-46 





Expected price of Net 
Canal res nie 
Dependent Trend irriga- Rainfall during R a 
Sugat- Wheat Cotton Maizo R&P& Inputs ton standard 
error 
Sugarcane une- Oct- an- March- 
eptta Deci ebi Maya 
Irrigated —.307 0.844 0.632 —.199 0.050 —.638 0.343 0.751 0.005  ~-.027 0.080 —.023 94 1,020°* 
acreage 0.510 1.600 2.160 0.350 1.220 1.620 1.250 13.520 Tas 0.630 0.670 0.190 (.53) 
une- 
; Sept November December January 
Ei —.421 —.468 —.162 0.318 —.008 0.542 —.276 0.489 0.306 —~.O01 0.001 0.013 ,98 —.742%* 
eld 1.070 1.420 0.840 0.910 0.290 1.940 1.180 7.080 3.250 0.040 0.020 0.460 (.41) 
une— nae ao Maa- 
tea ect-1 ebt1 Ayt 
Unirrigated 2.228 —.105 0.031 —.624 0.184 —1.011 0.531 Pong ~~ .007 0.404 0.791 SO 1.715 
acreage 1.450 0.070 0.040 0.430 1.670 0.960 0.740 hala 0.060 1.300 2.890 (1.§2) 
une- 
Sept November December Jan 
ery ba 0.694 —.579 0,845 ~-.221 —.074 0.661 —.219 0,897 0.107 0.030 0.062 .95 —1.026** 
yiel 1.160 1.120 3.090 0.390 1.960 1.470 0.930 15.220 2.300 0.860 1.380 (.65) 
Net 
Expected price of Canal response 
Dependent : : Trend otc Rainfall during R i t 
ugar- ape- n an 
Wheat a Cotton Malre ceed Tuputs varnce 
W heat hoa 
t 
Irrigated 0.279 —.551 0.170 0.723 —.022 —.461 0.166 0.744 0.397 % 0.598* 
acreage 0.660 1.150 0.710 1.570 0.540 1.440 0.770 8.510 3,020 (,41) 
June- 
Sept Jan February . 
Irrigated 0.398 —.075 0.119 0.130 0.003 —.424 —.001 0.399 0.317 —.01 0.024 97 0.576** 
yield 1.520 0.260 0.830 0.470 0.150 2.160 0.009 7.180 fines 0.540 1.230 (.25) 
une- 
. Sept October November December 
Unirrigated —.835 0.799 —.769 0.691 —.163 0.103 --.339 1.484 —.002 0.138 0.075 .93 —.278 
_ acreage 1.320 1.070 2.050 0.970 2.560 0.205 1.030 eee 0.051 - 2.160 1,560 (.25) 
i une~- 
i Sept Jan February 
Pe ted 6.286 0.542 —.116 0.075 0.019 —.548 0,129 0.649 0.06 0.101 94 0.806% 
yi 0.850 1.470 0.640 0.200 0.640 2.130 0.770 12,830. 1.870 4.010 (.33) 


* Significant at ten percent 
** Significant at five percent . 
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higb intercorrelation among the expected crop 
prices in a problem of this nature. That is true 
here, and so one must be cautious in interpret- 
ing the individual price coefficients. In situa- 
tions like this, dropping one or more price 
variables will cause the other prices to “pick 
up” its effect. Therefore, one could “improve” 
the results in a given equation by selectively 
dropping out prices until one achieved all 
significant coefficients and correct signs. Since 
that process had relatively little effect on the 
net response coefficients when tried for selected 
crops, it was decided to retain all the competing 
crops prices in the regression analysis and to 
_ focus on the net response. l 

The net résponse coefficients for sugarcane 
in Ludhiana indicate that a one percent rise in 
the expected prices (as defined) of sugarcane, 
wheat, cotton, maize, and rapeseed in 1907-46 
was accompanied by a 1.02 percent rise in 
irrigated sugarcane acreage, a .74 percent fall 
in irrigated sugarcane yields, and a 1.02 percent 
fall in unirrigated sugarcane yield. Because 
the indicated 1.72 percent rise in unirrigated 
sugarcane acreage was not significant, even 
at the ten percent level, it is assumed to be zero. 

The aggregate elasticities for Ludhiana 
include, in addition to those shown for sugar- 
cane and wheat, the significant net response 
coefficients for cotton, gram, barley, rapeseed, 
and maize. 

Detailed results for these crops and for the 
other districts of Punjab cannot be shown, but 
alternative elasticities calculated at two sig- 
nificance levels are given for each district and 
period. 


1907-1946 


The results for the 1907-1946 period, given 
in Table 2, rather consistently show a positive 
aggregate supply response. Four sets of esti- 
mates, calculated in slightly different ways, are 
shown, as well as two weighted averages of the 
aggregate elasticities. The twelve-district figure 
is an average for all the districts analyzed; 
the ten-district figure excludes the largest and 
smallest estimates. These averages are weighted 
by the relative total value of production in each 
district. 

The first two columns show the estimates ob- 
tained using net response coefficients significant 
at the five and ten percent level of significance. 
The more restrictive test level results in a 
smaller range of estimates and generally “more 
reasonable” estimates. In four of the twelve 


districts the estimates are extremely sensitive 
to the test, but in the other eight the estimates: 
are roughly the same at both levels of signifi- 
cance. 

The third column of Table 2 shows the esti- 
mates that would result if one arbitrarily 
assumed that yields did not respond to prices 
(in spite of estimated results to the contrary). 
As one would expect, in nearly every district 
the aggregate supply elasticities are smaller 
when yield response is ignored than when it is 
included. The last column gives the elasticity 
reflecting the impact of a one percent decrease 
in prices paid. These show a fair degree of con- 
sistency with the other estimates, except for 
Hissar district. Looking across the rows, one 
notices about four districts in which the esti- 
mates seem rather volatile: Jwlundur, Rhotak, 
Hissar, and Ferozepore. 


1951-1964 


Table 3 shows similar estimates for the post- 
independence period, and differences between 
the two periods are readily noticeable. In 1951- 
1964, five out of twelve estimates are negative 
when only net response coefficients significant 
at the five percent level are included in the 
aggregate elasticity. Estimates in three districts 
are rather sensitive to the level of the statistical 
test as is the weighted average elasticity, re- 


Table 2. Estimated aggregate supply elas- 
ticities, 1907-1946, 12 districts, Pun- 


jab 
Assuming a 
; one percent 
Assuming a one percent increase in all decrease in 
crop prices prices paid 
Acreage and yield Acreage Acreage and 
components components yield 
components 
Penneanee 
evel of net 
response oom 05 am, 10 am 05 as ,05 
, coeficients 
District 
50 43 .56 42 
Ludhiana 42 „42 .17 31 
Gurgaon 6 53 11 11 
Jeiusdur 34 —.30 34 04 
27 40 .10 00 
Rhotak 25 — 39 — 07 06 
Amritsar ,20 24 _ 07 02 
20 .20 .03 12 
„09 56 .% 74 
Ambala 065 17 .06 20 
Ferorepore ~~ ,04 26 — .02 05 
G ur — OL —- 07 —.01 04 
12-district -4 
weighted average 22 21 .11 .22 
10-district ` 
weighted average* -24 .26 .09 .13 


a Excludes the two extreme estimates. 
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flecting the effects of the estimates for Hissar 
and Ambala. 

The aggregate elasticities that would result 
- if all yield responses were constrained to zero 
are larger than the unconstrained estimates in 
five districts, indicating that the estimated 
response of yields in those districts is inversely 
related to expected price. The set of estimates 
resulting from an assumed one percent decrease 
in prices paid (considering only the changes 
in acreage) shows a very wide divergence from 
the other sets of estimates. In fact, only two 
of the twelve estimates are positive with seven 
negative and three equal to zero. The overall 
impression is one of great variation in estimates. 


Conclusions 


The evidence for the 1907-1946 period tends 
to support the hypothesis of a positive, al- 
though small, aggregate supply response of 
agriculture. The results for 1951-1964 suggest 
the opposite, or at least do not support the 
hypothesis. There are a number of reasons why 
the results for the later period may be less 
reliable than those for the earlier period. 

A relative slow rate of growth of foodgrains 
output (1.1 percent per year) and yield per 
acre (0.6 percent per year) characterized the 
first period [1, pp. 99, 164], while a rather rapid 
rate of growth of output (4.5 percent per year) 
and productivity (1.8 percent per year) charac- 


Table 3. Estimated aggregate supply elas- 
ticities, 1951-1964, 12 districts, Pun- 
jab 


Assuming a one percent increase 
all crop prices 


prices 
Acreage and yield Acreage Acreage 
components components camponents 
yt cance 
gd 05 19 65 05 
Tesponse au, ar, am, a=. 
coeficients 
District 

— .64 — 85 —.18 — .03 
erie —.74 — .89 „BR —.70 
Gurgaon .52 52 52 — 43 
ullundur a 81 77 .00 
oshiarpur .56 66 52 00 
Rhotak .29 59 a9 .00 
Amritsar —.90 —1.09 13 —.23 
Karnal —.63 —.63 .98 —.06 
Hisar .10 2.96 10 om 1.78 
Ambala —.21 2.28 46 .03 
Ferozepore .88 .92 40 —.05 
Gurdaspur 11 46 11 35 

h 12-district 
weighted average —.06 61 .42 —.39 

10-district 
weighted average* 01 saz .37 —.13 


* Excludes the two extreme estimates. 
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terized the second period [14, p. 204]. Betweer 
1907 and 1946 the data collection methods re 
mained unchanged. In 1951 a new method o: 
yield estimation for grains was initiated by 
the Punjab Department of Agriculture, and i 
is likely that for at least the first few years thi 
reliability of the yield data is somewhat ques 
tionable. The estimated effects of canal irriga 
tion and weather for the 1951-1964 perioc 
are not consistent with expectations nor witl 
the estimates obtained for the first period 
The estimated equations generally explainec 
less of the variability in the dependent variable 
in the second than in the first period. The differ 
ences in the estimated elasticities among dis 
tricts could not be satisfactorily explained o1 
the basis of differences in the resource position: 
of districts, and there was little agreement be 
tween the elasticities calculated by assuming al 
crop prices changed and those calculated b) 
assuming that input and consumption good: 
prices changed [12, ch. V]. 

The poor results obtained for the 1951-196: 
period may be traced in part to the relativel 
dynamic nature of agriculture in the regio! 
during that time. The model assumes tha 
supply is a function of the difference betwee: 
crop prices and the prices of goods that farmer 
purchase. However, after 1951 new resource 
became available to agriculture in the Punjat 
The number of electric pumping sets increase 
from 1,973 in 1951 to 16,932 in 1961, and th 
number of tractors went from 1,511 to 7,86¢ 
Chemical fertilizer consumption went fror 
practically nothing in 1951 to over 400,00 
tons in 1964 [21, p. 125]. These factors all ha 
their impact on agricultural production, bi 
this impact is not necessarily reflected in tk 
input prices (which include the price of mam 
factured goods) because their effect is to low 
the cost of production per unit of output. Th: 
is, they are the resources of a new technolog 
which encouraged some farmers in the Punja 
to achieve a rapid growth of output even thoug 
relative agricultural-nonagricultural prices we: 
unfavorable.” This is the hypothesized reasc 
for the negative estimated supply elasticit 
for 1951-1964. 

The starting point of further analytic 
work is clear. In the context of a technological 
changing agriculture, one must either ha: 
good measures of the changes in technology 


7 Griliches has discussed some of the problems of me 
suring inputs in U.S. agriculture in {11). 
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relate supply to expected net returns rather 
than to expected prices. 

From the analysis of the 1907—1946 data 
it is clear that under the conditions of tech- 
nologically unchanging traditional agriculture 
in the Punjab there was a positive aggregate 
supply elasticity in the range of .1 to .2. Ina 
technologically changing situation it appears 
that added production can be obtained even 


with declining relative agricultural-nonagricul- 
tural prices, but more analytical work is needed 
to determine the effect of changing prices in a 
dynamic situation. One would expect the . 
aggregate supply elasticity to be at least as 
great under dynamic technology as under tech- 
nologically stagnant conditions, but the evidence 
examined here is not sufficiently clear to make 
a conclusive statement. 
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Specifying the Allocation of Income Among Taxes, Consumption, 
and Savings in Linear Programming Models* 


J. M. VANDEPUTTE AND C. B. Baker 


The proper specification of tax liabilities and consumption behavior is a significant problem 
in designing models for studying firm growth. A specification is suggested to represent allo- 
cation of income between consumption and savings in multiperiod linear programming models, 
while accounting for the effects of income tax. It is proposed as a method that conserves 
row space while providing flexibility in representing actual tax liabilities and actual consump- 
tion behavior in terms relevant for the study of growth alternatives and constraints. 


ROWTH OF THE farm firm has received 
G much recent attention by agricultural 
economists [1, 2, 3, 6, 7]. At least four 
general procedures are available for studying 
the growth process of the farm: dynamic pro- 
gramming, recursive programming, simulation, 
and multiperiod linear programming. Whatever 
the procedure used, the specification of the 
allocation of income among taxes, consump- 
tion, and savings is essential to the study of 
growth rates of the farm firm. Let savings of 
the firm be 


(1) FACT = (rA = iDO -D0 -— d) = g, 


where 


r=rate earned on assets, A; 

t=rate paid on debt, D; 

=percent of income absorbed by 
faxes; 

c’=percent of income after taxes spent 
on consumption; 

g=annual rate of firm growth, defined 
as change in equity; and 

YACT=income after consumption and taxes. 


Thus, the annual growth of the farm increases 
(decreases) with decreases (increases) in con- 
sumption rate, by a multiple given by the rate 
of earnings after taxes [4]. 


It is thus desirable that a growth model , 


should include representation of the effects of a 
progressive tax structure and a consumption 
schedule, reflected in a marginal propensity to 
save. In this paper an attempt is made to 
specify rather detailed relationships between 
obligations and income and between consump- 
tion withdrawals and income. Both relation- 


* The specification is an extension of the methodology 
developed by Vandeputte in [7]. Comments on an earlier 
draft by Peter Barry and Joyce Chen have improved this 
paper materially. 
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ships then are embodied in a model that con- 
tains growth-relevant components for the farm 
firm. In particular, allocative and growth ef- 
fects are sought for income generated in the 
form of capital gains, in contrast with ordinary 
income. The effects are complicated. Growth is 
relatively favored by alternatives that produce 
capital gains. Yet consumption requirements 
constrain the choice of alternatives on the basis 
solely of growth results. 


Income, Tax, and Consumption Relationships 
Let 

(2) Cı = CRCY + CRPOY + CRPCG 

(2a) CRCY = fi(¥e + 1/4CG}) 

(2b) CRPOY = f( Yi — a) 

(2c) CRPCG = fi(CGiy) 


(3) TY, = Y+ 1/2CG; — a 
(4) T: = fi(TY): 
where 


C=consumption outlays; 
CRCY=consumption response to current 
income; 
CRPOY=consumption response to past or- 
dinary income; 
CRPCG= consumption response to past cap- 
ital gains; 
Y =ordinary income; 
CG=capital gains; 
TY =taxable income; 
T = taxes; 
a= tax-free Income; 
fi is a discontinuous marginal pro- 
pensity to consume schedule (see 
Table 1A); 
fa isa linear function of past income 
minus tax-free income €g., 
AS(Y pia a) 3 
fa isa linear function of past capital 
gains, e.g., -15(CG); 
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Table 1. Consumption and taxes in relation 
to income 





A. Increments to consumption and taxes 


Marginal Marginal 

ee propensity to’ increment to 

consume® tax obligation 
$ 3,000 or less 1.00 0.00 
3,001-$ 7,000 0.50 0.16 
7,001- 11,000 0.46 0.19 
11,001- 15,000 0.42 0.22 
15,001- 19,000 0.38. 0.25 


B. Consumption outlays and tax obligations 


Selected income Consumption Tax 
lev outlays* obligations? 
$ 3,000 $ 3,000 $ 0 
7,000 5,000 620 
11,000 6,840 1,380 
15,000 8,520 2,260 
19,000 10,040 3,260 


* From ordinary income plus one-fourth of capital gains. 
The schedule ignores any differential in consumption re- 
sponse to “transitory income.” 

> Based on marginal rate of taxation applied to ordinary 
income and one-half of capital gains. 


fi is a discontinuous progressive tax 
structure (see Table 1B); and 
t denotes an increment in time. 


We assume a farm family with $3,000 of tax- 
free income, none of which is saved. This im- 
plies that fe=.15 (Y„—ı— 3,000). In Table 1 we 
summarize an arbitrary set of assumptions on 
the relation between income and taxes and con- 
sumption. 


Specification of Personal Income Taxes 


In Table 2 we specify a progressive tax struc- 
ture in a linear programming tableau, assuming 
there are no capital gains. Row 6 is an income 
accounting equality, and each activity that 


Table 2. Linear programming tableau specifying a progressive tax structure, assuming no 


capital gains income 


Tax paying activities 
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affects income has an entry in this row. The 
sign of the row entry is positive if the activity 
reduces income, e.g., payment of interest on 
loans. The sign is negative if the activity adds 


to income, e.g., proceeds from products that- 


exceed production costs (see activity P}. If the 
farm operations are profitable the summation 
of the activity levels (except the tax activities 
TP3 through 7P19) each multiplied by the 
coefficients in row 6, will be negative. Since row 
6 is an equality with a zero constraint level, tax 
activities (TP3 through JT P19) are specified, 
each with a positive entry, in row 6: 3,000, 7,000, 
11,000, 15,000 and 19,000, respectively. These 
entries correspond to alternative income levels. 
Entries in row 3 are tax payments, which re- 
flect a progressive tax structure (see Table 1B). 

The sum of activity levels for processes T-P3 
through TP19 is forced to equal one through an 
accounting equality (row 7) with one as the 
right-hand-side quantity. Equations 6 and 7 
can be satisfied simultaneously by activation of 
one or two TP, processes. For example, if in- 
come equals $9,000, activities TP7 and TP11 
would both enter the solution at half-unit levels. 

It is true that a combination of the TP3 and 
T P15 activities, each at the half-unit level, also 
would correspond to a $9,000 income level. 
However, this would result in higher tax pay- 
ments because of the progressive tax structure 
built into the cash entries of row 3. To activate 
TPI and TP11 at a half unit each generates 
taxes (row 3 entries) of $1,000. To activate TP3 
and 7 P15 at a half unit each would add $130 to 
taxes. There is a built-in tendency to choose the 
“right” TP, activity or the right mixture of 
two TP, activities. 

The proposed specification needs only two 
restrictions (rows 6 and 7) and one activity per 
linear segment in the tax function, a consider- 
able reduction in number of rows when com- 


. Production Transfer Row . Cons 
Row Description Code reel : 
P TP3 TPI TPi1 TPIS TPU cash nship level? 
1 Objective function OBJ 1 = max. 
3 Cash CA —60 620 1380 2260 3260 1 LE 100,000 
6 Income R i equality YAE —60 3000 7000 11000 15000 19000 E 0 
7 Accounting equality AE 1 1 1 1 1 E 1 


2 Dots indicate that activities are omitted. 
> Dots indicate that rows are not shown. 
o Corresponds to TC6 in Table 3. 


= 
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pared with a conventional specification which 
needs one restriction per linear segment and one 
activity per linear segment. Specifically, the 
row savings equals the number of linear seg- 
ments in the tax function minus two. 


Capital Gains and Consumption 


The linear programming tableau in Table 2 is 
extended in Table 3 to differentiate capital 
gains! from ordinary income and to incorporate 
consumption. Row 5 refers to ordinary income 
plus one-fourth of capital gains (for example, 
gain in value of land sold after appreciation in 
value). Row 6 refers to ordinary income plus 
half the capital gains. The objective function 
equals consumption outlays, each discounted to 
a present value, plus the present value of assets 
at termination of the model period. Activities 
generating ordinary income require negative 
entries In rows 5 and 6 equal to the expected 
ordinary income. An example is activity P. 
The activities through which capital gains are 
realized have a negative entry equal to one- 
fourth of the capital gains in row 5 and a nega- 
tive entry equal to half the expected capital 
gains in row 6. An example is activity SL (sell 
land). 

If the farm operations are profitable, the sum 
of all activity levels (except those for ATP, 
processes), each multiplied by its row 5 entry, 
will be negative. (& relates to a level of ordinary 
income plus one-fourth of the capital gains; n 
refers to TY +a.) The same holds for the sum of 
all activity levels (except kT P„ processes), each 
multiplied by its row 6 entry. Rows 5 and 6 are 
equalities with zero constraint levels. Positive 
entries are specified for kT P, processes in row 
5. They correspond to alternative levels of 
ordinary income plus one-fourth of the capital 
gains. The positive entries in row 6 in the kT P, 
activities, however, correspond to alternative 
levels of ordinary income plus half the capital 
gains. l 

The sum of the activity levels of ATP, pro- 
cesses is forced to equal one, through the ac- 
counting equality, row 7. Equations 5, 6 and 7 
can be satisfied simultaneously by activation of 


1 No distinction is made between short- and long-term 
capital gains. The tax distinction is based upon length of 
time the taxpayer holds a capital asset before sale or ex- 
change. The time required to qualify a capital gain as long 
term varies among assets, as described in the income tax 
law, which should be consulted for particular assets with 
transactions to be represented among alternatives to be 


modelled. Capital gains that so qualify are taxed at one-half : 


the rate at which ordinary income is taxed. 
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one or more &T P, activities. The cash entries of 
the kT P, activities equal tax liabilities on 
taxable income plus consumption outlays cor- 
responding to relation 2a. For example, in the 
197 P19 vector ordinary income plus one-fourth 
of the capital gains (row 5 entry) equals or- 
dinary income plus half the capital gains (row 6 
entry). Thus there are no capital gains. The 
row 3 entry equals tax liabilities on taxable in- 
come of $19,000 plus consumption outlays cor- 
responding to relation 2a. If capital gains equal 
$8,000, the row 3 entry of the 197 P23 activity 
equals tax liabilities on a taxable income of 
$23,000 (the row 6 entry) plus consumption out- 
lays corresponding to relation 2a. 

Assume ordinary income plus one-fourth of 
the capital gains equals $13,000 and long-term 
capital gains equal $8,000. Then a combination 
of an 117 P, activity and a 15T P, activity will 
enter the solution. Activation of 117.P15 and 
IST P15 at a half unit each would satisfy equa- 
tions 5, 6, and 7 and pay a total tax of $2,260 
plus $7,680 of consumption. Alternatively, 
assume ordinary income equals $14,000 while 
there are no capital gains. Then activation of 
117 P11 and 157 P15 at the levels of one-fourth 
and three-fourths, respectively, would satisfy 
equalities 5, 6, and 7 and pay a total tax of 
$2,040 plus $8,100 of consumption. 

Consumption response to ordinary income 
(see relationship 2b) is specified by entries in 
row 12 for activities that generate income. Ex- 
amples are activities P (crop production) and 
R# (raising hogs). The entries in the objective 
function of those activities equal the present 
value of consumption outlays. However, in re- 
lationship 2b there is $3,000 of income in period 
¢ without consumption response in period +1. 
Therefore, we specify a —450 entry for each 
kTP, activity: $3,000 of income, multiplied by 
0.15, the assumed MPC in period (#+-1) in re- 
sponse to ordinary income realized in period ¢. 
This —450 neutralizes the consumption out- 
lays in period (¢-+1) in response to the first 
$3,000 of ordinary income in period ¢ that are 
specified through the CA22 entries of activities 
P and RH. Since the combined level of all the 
kTP, activities is forced at the unit level 
through the constraint level for Row 7, the full 
$450 will be neutralized, not more and not less. 

The P and RH activities have entries in the 
objective function that are equal to the present 
value of the consumption outlays specified in 
their CA22 entry. This contribution to the ob- 
jective function (for the first $3,000 of ordinary 
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Table 3. Linear programming tableau specifying a decreasing MPC schedule and a pro- 
gressive tax structure, including the differential tax treatment of capital gains 





income 
, Buy 
Buy ‘Sell ` hog Pro- Raising Transfer cash 
Row Description Code capacity duce hogs 
BL SL BHC P | RH TCL TC2 TC3 TC4 TCS TC6 
1 Obfective Z 1.67 129.63 ° 6.67 2.34 f .0.926 
2 Cosh outset first period ($) CAIi1 0 150 1 
3 Cash, frst period ($) R A12 48 —26.875 —i1 1 
4 Cash end tat d ($) CA13 —é618 at t 
5 Y G $1, YiCG —0.0045 ° om 9,048 — 0.016875 
6 rice tt 000 FCG —G.009 ~~ 0.048 — 0.016875 
7 Accounting 
8 tand aaa Li —í 1 
9 Land, t day (acres) L2 ~1 1 l 
10 Hog facilities ) C ~i ; 1 
11 Cash, outset second period ($) CA21 won J 1 
12 Cash, second perlod ($) CA22 . 1.8 7.2 2.53 at 1 
model period ($) CAM —1 1 


. 13 Cash, end of 





income) is neutralized by a (negative) com- 


ponent in the objective function for each ATP, - 


activity, equal to the present value of minus 
$450. The other positive component in the 
objective function, for RTP, activities, equals 
the present value of the consumption com- 


ponent in the cash entries of row 3. For ex- 


ample, the row 3 entry of the 3TP7 activity 
equals $3,620 ($3,000 of consumption outlays 
and $620 of tax payments). The value in the 
objective function equals $3,000 (consumption 
component of the row 3 entry) minus $416.67 
(present value of minus $450). - : 

= The consumption response to past capital 
gains (see relationship 2c) is specified through a 
row 12 entry in the activities through which 
capital gains are realized. The entry. in the ob- 
jective function equals the present value of the 
consumption outlay shown in row 12. The SL 


activity is an example. 


It may be worth noting that the specifications . 


proposed in Tables 2 and 3-require, for this 
numerical example, a minimum ordinary in- 


come plus one-fourth of the capital gains of: 


$3,000. Equalities 5 and 7 must. be met simul- 
taneously. The lowest ordinary income -plus 
one-fourth of capital gains income that satisfies 
this condition is $3,000. That income level also 
suffices to meet equality 6 in Table 3. 

So far we have explained only the specifica- 


tion of the tax-consumption relationships. . 


Other specifications of Table 3 can be explained 
briefly. Through activity BL, land is bought at 
$600 per acre and can be sold through activity 
SL at a capital gain of $18. Hog facilities can be 
bought through activity BHC. The entry in the 
objective function of the BHC activity equals 
the present value of the purchase price minus 
depreciations (1/15th of the purchase price). 


The row 3 entry of the raising hogs (RH) ac- 
tivity equals the net return plus 1/15th of the 
purchase price of one unit of hog facilities to be 
set aside for depreciation purposes. Through 
the TC, activities, cash is transferred to the 
end of the model period. At the end of the model: 
period cash is transferred to the objective func- 
tion. Here we show only one period of a multi- 
period model. . 7 a 


Potential Difficulties Arising from Specifying a 
Decreasing MPC Schedule 

Assume constraint values of $13,000 for rows 
5 and 6. Then the sum of the activity levels for 
kT Pa vectors inthe optimum solutions, each 
multiplied by its coefficient in row 5, must equal 
$13,000. For example, one possible combination 
might be 11TP15 vectors, each activated at a 
half-unit level. Row 3 entries indicate that the 
tax payment would equal $690+-1,130, or 
$1,820. In contrast, should 77 P7 and 197 P19 
be activated each at the half-unit level, the tax 
payment would equal $310+-1,630, or $1,940. 
This.is $120 more than for the right combina- 
tion. There is a built-in tendency to choose the 
combination of the two “proper” activities. 

However, this built-in tendency to choose 


the proper vectors may not be complete pro- 


tection in the beginning. period(s) of multi- 
period linear programming applications. In fact, 
it depends on the savings component of the 
kTP, vectors. Activation of 77 P7 and 19T P19, 
each at a half-unit level, would save $40 from 
the consumption-plus-tax payment generated 
by the combination of 117P11 and 157 P15 
activites at half-unit levels. It is possible in a 
multiperiod model that the present value of 
future returns after taxes from these extra 
savings more than offsets the built-in “tax 
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Table 3. (Continued) 
Activities relating to 
Row ¢ t 
Row  ¥+iCG=$3,000 ¥4440G $7 ,000 ¥+CG=$11,000 Y-+H4iCG=$15,000  ¥+3CG=819,000 relation- se pea 
3TP3  3TPI ITP? ITPIL  1TP1L TPIS ISTPIS 15TP19 19TP19 19TP23 
2583.33 2583.33 4583.33 4583,33 6423.33 6423,33 8163.33 8103.33 9623.33 9623.33 a eens 
3 3000 3620 5620 6380 8220 9100 10780 11780 13300 14420 LE 6 
LE 0 
5 3 3 7 7 11 Il 15 15 19 19 E 0 
6 3 7 7 11 11 15 15 19 19 23 E 0 
7 1 1 1 1 1 1 1 1 1 1 E 1 
8 LE 0 
9 LE 0 
10 LE 0 
11 LE 0 
12 — 456 — 450 — 450 —450 —450 —450 —450 —450 —450 —450 a 
13 


tendency” to choose the proper activities. 
Therefore, it is possible (although unlikely) that 
in the first period(s) of a multiperiod model 
“nonsense” combinations of RTP, activities 
might occur. 

If in a multiperiod linear programming ap- 
plication such nonsense combinations do occur, 
the problem has to be rerun. Before rerunning 
the job, one takes out all nonrelevant ATP, ac- 
tivities. In our example these would include all 
the 3TP,, 7TP, and 197P, activities; that is, 
one would retain as alternatives only the ATPa 
vectors that immediately bracket the income 
levels indicated in the constraint set. 

The offsetting tendency resulting from extra 
savings is stronger, the faster the marginal 
propensity to save increases, the lower the 
discounting for future returns, the higher the 
assumed leverage, the lower the weighting of 
consumption in the objective function, the 
higher the value associated with credit reserve, 
and the longer the time span covered by the 
model. The problem does not occur if, as in- 


come increases, consumption, as a percent of in- - 


come decreases no faster than the increase in 
tax payments as a percent of income. Under 
these conditions, the marginal propensity to 
save (after taxes) does not increase with respect 
to income. 

Utility theory may offer a basis for further 
reducing this difficulty. The theory of consumer 
choice suggests the appeal of associating de- 
creasing utility with increments in consump- 
tion. Such an assumption could be reflected in 
weighting consumption expenditures in the ob- 
jective function at a decreasing rate as Income 
increases. For example, consumption from ordi- 
nary income-plus-short-term capital gains-in- 
come levels of $3,000, $7,000, $11,000, $15,000 
and $19,000 might be weighted at $2.00, $1.85, 
$1,70, $1.60 and $1.50, respectively, per dollar 


of consumption. Such a weighting procedure 
could supply another important built-in ten- 
dency to combine the right activities. 

In Table 3, only two ATP, activities are 
specified for each level of ¥+1/4CG. For ex- 
ample, in 11T P11 and117P15, row 6 entries are 
11 and 15, respectively. Since half the capital 
gains are included in row 6 and only one-fourth 
of the capital gains in row 5, it follows that 
capital gains income in our example is limited to 
$16,000. One could specify more kT P, activities 
for each level of Y+1/4CG. For example: 


if Y+1/4 CG equals 


$7 ,000 $11,000 $15,000 
7TPT 11T P11 157 P15 
7TPi1 1i17-P15 1STP19 
7TPi5 117-P19 15ST P23 
IIT P23 IST P27 

1ST P31 


Assume Y+1/4CG = $11,000 and Y+1/2CG 
= $15,000. The proper activity to enter the 


‘solution would be 11TP15. However, a com- 


bination of 77. P15 and 1i5T P15 activities, each 
at the half-unit level, would result in the same 
tax payment but less consumption outlay, If 


the present value of the future returns from the 


resulting increase in savings exceeds the present 
value of the reduced consumption outlay, the 


improper combination 7TP15 and 157 P15 


would enter the solution. Credit specifications 
may increase the difficulty. Savings increase 
equity and hence credit. Leverage (or reserva- 
tion value of unused credit) increases the pres- 
ent value of the future returns. Therefore, con- 
sumption and asset growth after period i from 
extra savings in period t could easily exceed the 
reduction in the objective value resulting from 
reduced consumption in period ż. 

The suggested weighing of consumption ex- 
penditures in the objective function at a de- 
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Table 4. Coefficients in the land-selling 
vector `. 
, Capital gains not Capital gains 
Row ID differentiated from differentiated from 
ordinary income ordinary income 
Z 2.50 1.67 
CA13 —618 —618 
Y1/4CG — 0.018 — 0.0045 
Y1/2CG — 0.018 — 0.009 
L2 1 1 
CA22 Dd E 1.8 


creasing rate as income increases could offer 
some protection. But in general, this may not 
suffice for early periods of a multiperiod model. 
Therefore, it may be preferable not to have 
“overlays” of the Y+1/2CG levels for spe- 
cified levels of Y-+-1/4CG. If in a given solution 
capital gains are realized up to the limit, one 
can add relevant kT P, activities and derive an 
optimum solution through “trial and error.” 
In the numerical example of Table 3 we as- 
sumed that the marginal propensity to consume 
changed each $4,000. We could have chosen an 
interval of $6,000. Then the maximum capital 
gains would be limited to $24,000 (=$6,000 
+7). But by specifying function 2a at Y+1/ 
CG, capital gains could again be as high as 
$36,000 (=$6,000+-4), if the interval chosen is 
$6,000. 


Numerical Results 
Differences in specifications 


Two runs were made with the model pre- 
sented in Table 3. In the first run capital gains 
were not differentiated from ordinary income; 
in the second run they were differentiated. The 
matrices used for runs 1 and 2 differed only in 
the coefficients of activity SZ. The differences 
are shown in Table 4. The differences in the 
entries for rows Y1/4CG and Y1/2CG reflect 
relationships 2a and 3, respectively. The dif- 
ferences in the entries of row CA22 reflect 
differences between relationships 2b and 2c. 
The entries in the Z row are the corresponding 
present values of the consumption response in 
period 2 to income of period 1. 

It can be seen from Table 5 that income after 
taxes is slightly greater under the specification 
that differentiates capital gains from ordinary 
income, despite the contrary difference in in- 
come before taxes. However, perhaps the more 
interesting result is the organizational differ- 
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ence generated by the two specifications. They 
are summarized in Table 6. 

We stress that the example is purely hypo- 
thetical. Yet it does illustrate the wide range of 
results that might be generated in organiza- 
tional consequences, even though income dif- 
ferences may not be large. Of course, income 
differences may well be substantial in real 


- world cases, especially in multiperiod versions 


of linear programming specifications. And were 
credit specifications also to be included, the 
differences might be still greater because of 
credit consequences of assets accumulated 
under capital gains provisions of tax laws. 


Summary 


A linear programming model aje heaton 
was presented with a detailed income account- 
ing, including the allocation of income between 
taxes, consumption, and savings, according to 
specified schedules of increasing marginal pro- 


Table 5. Financial results, by tax treatment 
of income 





Capital gains and ordinary income 


Item 
Undifferentiated Differentiated 

Capital gains income 0 3, 000* 
Ordinary income 11,2505 8 ,000° 
Total income 11,250 11,000 
Tax payments? 1,435° 1,095! 
Income after taxes 9,815 9,905 
Consumption outlays 

Period it 6,9455 5,805! 

Period 2i 1,237* 1,050! 

Total 8,182 + 6,855 

` Equals 4[(¥+1/2CG)—(Y¥+1/4CG)]. Y+1/2CG is 


calculated as the sum of $T P, activities, each multiplied by 
its Row 6 entry; for example: 
(0.375 X 7,000) + (0.1875 X 11,000) + (0.4375 X 11,000). 
Y+1/4CG is calculated as the sum of ATP, activities, 
each multiplied by its row 5 entry; for example: 
(0.: 375 X 7,000) + (0.1875 X 7,000) + (0. 4375 xX 11,000). 
> Calculated as the ai of kT P, activities, each multi- 
plied by its row 6 entry; for example: 
(0.9375 X 11,000) + (0. 0625 XxX 15,000). 
e Pomi os 1/2CG) — 1/4CG, where 
1/4CG = (Y + 1/2CG) — (Y + 1/4C6). 
d Gigi as the sum of &7P, activities, each multi- 
plied by the tax component of its Row 3 entry; ‘for example: 
7 750Sc6 260) Lae. 0625 X2, Sat. 
f (0.3750 X 6,200) +(0.1875 x 1,380) +(0. 43751 380). 
z Calculated as the sum of TP, activities, each multi- 
apa by the consumption component of its row 3 entry; 


h (Q. 09375 X6, S00 00. 0625 8,520). . 
1 (0.3750 5,000) + (0.18755 000) -+-(0. 4375X 6,840). 
1 Calculated as the sum of the SL, P and PH activities, 
each multiplied RA its row 12 entry; for example: 
k T X 2.53). 
1 (166.67X 1. 8) + (166. 677.2). 
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Table 6. Organizational results, by tax treat- 
ment of income 





Capital gains and ordinary income 
Undifferentiated Differentiated 


Item 


Buy and sell land 
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pensity to tax, decreasing marginal propensity 
to consume, and resulting marginal propensity 
to save. The specification takes into account 
the differential tax rate of capital gains income, 
and the differential effect on consumption of 
long-term capital gains income relative to other 


acrea) 0 167 income. In addition, the proposed model spe- 
Invest in hog cifications include a consumption response to 
a" ATD a A n past income levels. The proposed model absorbs 
Produce cross (acres) 0 167 much less row space than would a conventional 
Interperiod cash specification. The specifications could be used 
transfers i in any multiperiod linear programming model 
11-12 $9,537 $ 1,100 ; À $ R ; 
12-13 9,537 104, 100 simulating between-period allocation of income 
13-21 9,537 104, 100 among consumption, savings, and use, taking 
21-22 8,300 103,050 
22-Ferminal 8° 300 103050 into account the effects of income taxes, in- 
f cluding capital gains. 
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An Experimental Comparison of Pricing 
in Two Auction Systems* 


Donato G, Fraam anp Lee F. SCHRADER 


Trading and pricing procedures are being increasingly viewed as variables in the marketing 
system, particularly as the pricing role of central markets declines. Quantification of the 
effect of pricing systems on price outcome is needed for decisions in this area. English 
(ascending bid) and Dutch (descending price) auctions are compared im a series of experi- 
ments. Specific hypotheses regarding price variation, pattern of price during an auction period, 
and departure from equilibrium price are tested. The experimental evidence indicates the 
existence of a significant area of indeterminacy in pricing processes. 


HE LITERATURE of agricultural econom- 

ics has given little explicit recognition 

to the efficiency loss when a transfer is 
made from a timeless, spaceless theoretical 
market to actual market situations. One is 
likely to find concern for pricing dynamics only 
in those cases for which numbers are very small 
or. power very unbalanced. 

Deviations of actual market price from equi- 
librium are excused with the understanding 
that, in the long run, price must average at the 
equilibrium level. But markets exist and oper- 
ate in a series of short runs with conditions 
changing from day to day or.even hour to hour. 


It would be naive indeed to assume that only 


one price will clear a market in the short run. 
In fact, it is a bit difficult to specify exactly 
what the “market price” is. A given average 
over more than an instant in time can be 
achieved in many ways, each of which might 
elicit a different quantity response. 

Alternative pricing and trading systems are 
being viewed as variables rather than constants 
in the marketing system [7]. Decisions regard- 
ing pricing systems require quantification of 
various pricing efficiency dimensions. Efficiency 
aspects of particular interest are price variation, 
speed of convergence toward equilibrium, and 
bias. 

Wing and Tomek [14] quite properly point 
out that mere dissatisfaction with existing pric- 
ing institutions may not justify change. To 
assess the costs and benefits of a change, one 
must be able to quantify its effect on the price 
outcome itself. 

These problems have been accented by the 
decline in central market trading and concomi- 
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tant increase in contracts with price set relative 
to a central market quotation. Both the de- 
clining central markets and emerging decen- 
tralized markets have fewer participants than 
the traditional markets once had. Accordingly, 
the potential influence of pricing and trading 
systems may be increased. 

Clearly, once we consider TE rules and 
trading and information systems as variables 
in the marketing system a large number of un- 
answered questions are defined. Little research 
has been directed toward quantification of this 
zone of indeterminacy, much less its relation to 
the pricing/trading system. We believe these 
questions are researchable and that they de- 
serve attention. 

Our effort was directed toward investigating 
the effect of trading systems on price outcome. 
Specifically, we chose to compare English or 
ascending bid auctions and Dutch or descend- 
ing price auctions in an experimental environ- 
ment. Since economic theory offers little to 
guide the researcher in this area, we turned to 
researchers using experimental methods as a 
source of hypotheses and research methods. 


Literature Review 


In an early study Chamberlin [2] investigated 
the results of decentralization and market im- 
perfections compared to a full-information 
market. Each participant was given a demand 
or supply price. During the market period 
buyers and sellers moved around seeking to re- 
solve bargains with each other, with a warning 
given before the market ended so that those 
who had been holding out for a better deal 
could come to an agreement if possible. This 
particular organization, which included sym- 
metric supply and demand curve relations along 
with approximately equal numbers of buyers 
and sellers in given markets, resulted in larger 
quantities traded and.lower prices than a cen- 
tralized full-information market would have 
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achieved. However, it should be noted that 
these experiments were at best only explora- 
tory and very uncomplicated. 

V. L. Smith [8, 9, 10] carried out a series of 
experiments extending the work begun by 
Chamberlin. In general, his supply and de- 
mand schedules were induced in the same way 
as Chamberlin’s. That is, participants in ex- 
perimental markets were given a card which in- 
dicated whether the individual was a buyer or 
seller and a reservation price. However, Smith 
introduced a learning feature by conducting 
several market periods within each experiment 
and, through the use of a more formal bid and 
offer arrangement, created a more elaborate 
information structure. A monetary incentive 


was also provided in the form of a payment for 


a completed transaction plus an amount based 
on the difference between the contract price 
and the participant’s reservation price. 

It is interesting to note that one of Smith’s 
questions was whether or not the intersection 
point of the initial supply and demand schedules 
possesses any power to predict observed market 
behavior. On the basis of experiments con- 
ducted, he concluded that the initial schedules 
do have power to predict behavior, even after a 
number of transactions have taken place. In 
addition, he found that altering the rules so 
that only buyers could bid while sellers could 
only accept or reject resulted in prices more 
favorable to the seller. Similarly, when sellers 
offered and buyers merely accepted or rejected, 
price outcomes favored the buyer. And con- 
vergence toward the full-information equilib- 
rium was found to be faster when both buyers 
and sellers were actively engaged in negotiation. 

Smith also conducted a series of experiments 
to determine whether the slope of the demand 
and supply schedules had an effect on pricing. 
The Walrasian hypothesis that price tends to 
fall (rise) at a rate which is proportional to the 
excess supply (demand) at any given price was 
compared with the excess rent hypothesis that 
price tends to fall (rise) at a rate proportional 
to excess economic rent, as measured by the 
area between the supply and demand curves 
from the price in question down (up) to the 
equilibrium price. Strong support arose for the 
latter. 

William Vickery [13] conducted an examina- 
tion of English and Dutch auction procedures 
through the use of pure game theory. From 
work he had completed he extrapolated that 
one can perhaps hazard the guess that where 
bidders are fairly homogeneous and sophisti- 
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cated, both auction procedures may produce 
results that are reasonably close to Pareto- 
optimal. And in cases of this nature examined 
by Vickery, he concluded that English and 
Dutch auctions would yield identical average 
expected price outcomes, but with price vari- 
ation within the Dutch auction being of smaller 
magnitude. In addition, however, it also ap- 
peared that where the there is much variation 
in bidders’ knowledge level or the generally 
expected intensity of desire held by bidders 
for the object, or where they are insufficiently 
sophisticated to discern the equilibrium point 
strategy or for some reason fail to use this 
strategy, then the Dutch auction is likely to 
prove relatively inefficient. 


Auction Markets 


Our study focused on open bid auctions of 
two types, the Dutch and the English auctions. 
In either case numerous aspects of the auction 
(rules, facilities, bid indication procedure, etc.) 
may vary from auction to auction. However, 
our interest is in only one aspect of these po- 
tential differences, the order in which price 
proceeds. Accordingly, only this facet of auc- 
tions will be discussed. 

In English auctions participants on one side 
of the market (usually buyers) make public 
offers directed seriatim to members of the other 
side who may be passive in the process [12, p. 
163]. An item or lot is usually put up for sale by 
an auctioneer, and bids are accepted from buy- 
ers with a higher bid erasing the previous pre- 
vailing bid. A buyer may bid as many times as 
he chooses. The process continues until no 
further bids are submitted, with the item or lot 
sold to the last and highest bidder. 

Dutch auctions provide participants on one 
side of the market (usually the buying side) the 
opportunity to accept decreasing offers from 
the other side. A lot or item is placed up for 
sale and the seller’s offering price begins high 
and is reduced systematically until a buyer 
indicates acceptance and the sale is made. There 
is but one bid for each transaction. 

Auction procedures generally force the buyer 
to make decisions one unit or lot at a time with- 
out full knowledge of his alternatives. A true 
price taker, however, is able to decide on a 
quantity, given the price. For this reason, 
auctions tempt buyers to discriminate against 
themselves since the first lots purchased gen- 


1 For further information on auctions, see Sosnick [12] 
and Cassady [1]. 
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erally have a greater marginal value than sub- 
sequent lots. If a buyer were to equate marginal 


cost and marginal revenue for each item or lot’ 


purchased he would totally discriminate against 
himself and sacrifice his buyer surplus (all but 
minimum profit in the experimental situation) .* 

The price paid for any given unit does not 
normally affect the price that can be paid for 
subsequent units. As a given unit is sold, both 
the supply and demand schedules are reduced 
by one unit and the theoretical equilibrium for 
the remainder of the “market” is unchanged 
unless a given buyer has purchased more than 
his optimum quantity as defined at the theo- 
retical equilibrium price? Equilibrium price 
refers to the intersection of the known market 
supply and demand schedules. 


Hypotheses 


The following a priori hypotheses were for- 
mulated: . 

(1) English auctions will result in greater 
transaction price variation. 

(2) English auctions will result in faster 
convergence toward the theoretical equilibrium 
price. 

(3) Average prices for an entire auction 
period will tend to be higher in Duch auction 
situations. 

(4) Observed equilibrium prices will tend to 
be higher in Dutch auction situations. (Ob- 
served equilibrium was arbitrarily defined as 
the mean of the last » prices in an auction ses- 
sion where # was the number of buyers.) 

The first hypothesis is based on Vickery’s 
conclusion noted above. The remaining hypo- 
theses are based on the reasoning that: (a) 
since open bidding auction procedures subject 
buyers to self-discriminating temptation, prices 
would approach the equilibrium from above; 
and (b) the “one shot” nature of bidding in 
Dutch auctions was expected to enhance this 
temptation, resulting in higher prices through- 
out the period. 


Experimental Procedure 


The experimental auctions were structured 
so that factors other than bidding procedure 
were as nearly homogeneous as practical. Also, 
the auctioneer’s role was suppressed to elim- 
inate the heterogeneous influence of that im- 


2 Buyer surplus is here analogous to the concept of 
consumer surplus in consumption theory. 

3 It does not matter whether this purchase is made at a 
price lower than the theoretical equilibrium or represents 
a case of irrational behavior on the buyer’s part. 
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portant variable. The experimental market was 
neither designed nor represented as a simulator 
of any particular commodity auction. 
Participant groups were recruited separately 
from students enrolled in agricultural economics 
courses, both undergraduate and graduate, and 
were given the role of buyers for commodity 
processors. They were assigned a selling price 
for the finished product, independent of volume, 
and a schedule of processing costs which in- 
creased linearly as volume increased. The re- 
lationship between selling price, marginal pro- 
cessing cost, and an individual’s demand 
schedule (on an integer basis) is shown in Figure 
1. The shaded area below the selling price line 
represents processing cost. The selling cost less 
marginal processing cost defines the marginal 
value to the buyer. The market demand con- 
sists of a horizontal summation of these in- 
dividual demand curves, with market supply 
the amount sold in the auction. | 
Marginal costs at each rational integer level 
were given to avoid time-consuming calcula- 
tions. In addition, buyers were aware of the 
number of competitors in the auctions and were 
given a range within which total quantity sold 
would fall, but were not aware of actual num- - 
ber available until the last item had been sold. 
Participants were rewarded in proportion to 
their “profit” with no fines assessed for negative 
profits.4 Even though instructions emphasize 


1 Participant’s payoff was determined in one of two ways, 
but all payoffs in a single session were determined in the 
same way, Participants received either one-half of their 
earned profits or a proportion of $50.00, which had been 
announced as the total payoff for the session. An individ- 
ual’s portion of the $50.00 was determined by the ratio of 
his profits to the sum of the profits earned by all partici- 
pants. The average payoff for all periods analyzed was 
$3.80. 
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Table 1. Division of periods, number of par- 
ticipants, and number of. items sold 
in experimental auctions 





Number of Number of 


Number Number of English Dutch 


Group oF buyers unitssold auction auction 
periods periods 
1 6* 81 4 0 
2 7 104 0 4, 
3 il 156 2* . 2 
4 12 161 2 he 
Total 36 502 8 8 


* Indicates which periods were completed first. 
* During the first period only five buyers participated, 


the futility of paying more than the difference 
between selling price and marginal processing 
cost, some managed to earn negative profits. 

The information provided and the defined 
payoff structure allowed us to compute an 
aggregate demand schedule, assuming each par- 
ticipant a price taker. Finished goods selling 
prices and allowable bid intervals were de- 
signed to avoid any points at which the buyer 
would be indifferent to the purchase of a unit. 

In the English auction experiments, an item 
was declared up for sale and bidding remained 
open until no new bid was entered for five 
seconds, at which time the item was declared 
sold and another placed on sale. Dutch auction 
prices were started three units above the last 
sale and dropped a bid unit every two seconds 
until a bid was indicated. 

Four experimental sessions were conducted. 
Each included four periods or auction “days.” 
The pattern of auction participation, number of 
participants in each group, and the number of 
items sold is shown in Table 1. 

Participants appeared to accept the buyer’s 
role with enthusiasm. Payoff was high enough 
to motivate serious behavior although the 
“game” spirit no doubt had an influence on be- 
havior. Few would argue, however, that any 
auction market is completely without this in- 
fluence. There were, of course, a few who failed 
to understand at all; But even these, no doubt, 
have a counterpart in real markets from time 
to time. 


Experimental Results and Tests of Hypotheses 


Since the theoretical equilibrium was not the 
same in all periods, the transaction-theoretical 


t While five periods were included in each session, the 
first was considered to be part of the instructions and was 


not subject to analysis. 
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equilibrium price deviations rather than actual 
prices were used in most of the analysis. These 
deviations are defined as 


pi = P,— P* 


where P; is the actual transaction-price and P* 
is the relevant theoretical equilibrium. 

Hypothesis (1): Variance of prices,o,?>«,?, 
where o,* is variance of prices in English auc- 
tions and o,? is variance of prices in Dutch 
auctions. 

The null hypothesis of equal variance was 
rejected at the .05 level of significance using an 
F-test and data from all groups. A test based on 
data from groups 3 and 4 only failed to indicate 
significant difference. In all groupings of the 
data sample variance was larger in English 
auctions. Relevant data is shown in Table 2. 

Hypothesis (2): English auctions will result 
in faster convergence toward the theoretical 
equilibrium price. 

The test of Hypothesis 2 is based on least 
squares estimates of the first order stochastic 
difference equation:® 


Pir = at Bettys b = 1- +n 


where p, is the previously defined transaction- 
theoretical equilibrium price deviation, £ is the 
convergence coefficient (|8| <1), sis a random 
disturbance term, and # is the number of items 
sold in the period. The restriction that |8| <1 is 
made because only in this case does convergence 
occur.’ Examination of this equation indicates 
that the absolute value of the convergence 
coefħcient is inversely. related to the rate of 
convergence. Therefore, the proposed statistical 
hypothesis is that |8| from ascending auctions 
is less than |8| from descending auctions. 
Relevant parameter estimates are given in 


6 This procedure was introduced by Smith [8]. 
7 This first order stochastic difference equation is dis- 
cussed in detail in (3, pp. 182-9]. 


Table 2. Variances and standard deviations 


of transaction-theoretical equilib- 
rium price deviations (in cents) 


Auction Gro Standard 
procedure included Observations Variance deviation 
ish ° 81 1,189.4 34.5 
English 3,4 156 1,015.9 31.9 
English 1,3,4 237 1,071.3 31.7 
Dutch 2 104 605.5 24.6 
Dutch 3,4 161 806 .4 28.4 
Dutch 2,3,4 265 824.1 28.7 
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Table 3. Stochastic difference equation estimates for experimental auction period groups 





Auction Groups pi sues Number of 
procedure included periods observations 
English 1 4 77 
English 3,4 4 152 
English 1,2,4 8 229 
Dutch 2 4 100 
Dutch* 3,4 4 157 
Dutch* 2, 3,4 8 257 


wif <1 at .05 level. 
* Estimates may be biased. 


Table 3 with a and b the estimates of a and 8 
respectively. 

Estimates of 8 reported here represent a 
number of individual periods. In order to justify 
this grouping, statistical tests were conducted 
to determine whether the estimated first differ- 
ence equations for the individual periods to be 
included were homogeneous.® It was concluded 
(at the .05 level) that the reported groups were 
made up of homogeneous periods in all but two 
cases. In the cases where heterogeneity was 
indicated, the. identified factor was hetero- 
geneity of the #’s which indicates that estimates 
based on combined data may be biased. Esti- 
mates for combinations of Dutch auction 
groups 2, 3, and 4, as well as 3 and 4, are pre- 
sented in Table 3 in spite of possible bias be- 
cause they suggest a relationship other than 
that hypothesized. 

While unable to conclude on sound statistical 
grounds that descending price auctions con- 
verge more quickly than ascending bid auctions, 
the evidence strongly suggests the existence of a 
relationship other than that hypothesized a 
priori. 

Hypothesis (3): Average prices for an entire 
auction period will tend to be higher in Dutch 
auctions. 

Tests of Hypothesis 3 were based on the 
transaction-theoretical equilibrium price de- 
viation for all units sold in the experimental 
auctions. Bartlett’s original test for homogeneity 
of variance indicated ordinary analysis of 
variance was inappropriate. Analysis was pos- 
sible, however, using an F-test based on 


8 For a description of this method, see [6, pp. 75-9] or 
(5, pp. 133-38]. 


Convergence Caeton Standard eo 
b coefficient (cents) 

.960 —3.65 974 8.12 
(026) (1.05) 

.961* — .23 984 5.59 
(014) (56) 

. 964 —1.44 .979 6.71 
(.013) (.53) 

.913* —1.44 . 962 6.40 
(.026) (.776) 

B44" —3.19 967 6.41 
(.019) (.52) 

8 —2.20 6.544 
(.014) (.41) 


weighted mean squares [11, pp. 285-88]. 

The following conclusions were suggested at 
the .05 level: 

(a) For all groups taken together, p*> $$, 
where $* and f are the average prs for the - 
English and Dutch auction prices respectively. 

(b) For groups 1 and 2, compared by them- 
selves, the null hypothesis should not be re- 
jected. 

(c) For groups 3 and 4, compared by them- ` 
selves, p°> $’. 

These experimental auctions therefore sug- 
gest that throughout auction periods transac- 
tion prices might tend to be ordered P*> P4 
(contrary to the a priori hypothesis). However, 
it should be noted that the application of this 
weighted analysis of variance to each of the 
six groupings indicated in Table 4 in no case 
allowed the acceptance of the null hypothesis 
that all means within the group came from the 
same population. 

Hypothesis (4): Observed equilibrium prices 
will tend to be higher in Dutch auctions. 

In addition to the theoretical and observed 
equilibriums defined earlier, a third concept, 
the expected equilibrium, is defined as ¢/(1—}) 
from the estimated first difference equation. 


Table 4, Transaction-theoretical equilibrium 
price deviation averages for all 
items in auction sessions (in cents ) 


Auction G 


Average p 

roupa Number of Sum of Mean 
fea included items 10 r all squares square 
English 1 81 20.7 95,156 1,189.4 
English 3,4 156 22.7 157469 1°015.9 
English 1, 3, 4 237 22.0 252/828 1,071.3 
Dutch 2 104 15.6 62'365 605.5 
Dutch 3,4 161 48 129/017 805.4 
Dutch 2, 3, 4 265 3.2 217°574 824.1 
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Table 5. Equilibrium values for experimental 


auctions (in cents) 


Auction 

G Standard 
proce inciuded Bist  Geviation equilbaium SP 
English 1 —18.3°* 13.0 —91.3 
English 3, 4 8.7° 19.6 gb ~ 
English 1,3,4 — 0.3 21.7 —40,0 25.2 
Dane 3 A mee i's tne E 
Duth 2,3,4  —15.4 12.2 e 0 


* Different from zero 


theoretical equilibrinm) at .01 level. 
a Bias is the mean difference between the observed equilibrium and 
theoretical equilibrium weighted by number of participants in periods, 
b The estimate of a is not significantly different from sero, 
2 Not reported beca 


use parameter estimates may be 

Its variance is Smo, defined as o?/(1—a?). This 
expected equilibrium is the price toward which 
p: converges in the limit as the number of items 
sold approaches infinity.® 

The weighted analysis of variance procedure 
used in testing Hs is used again to compare the 
observed equilibriums (Table 5). As in testing 
Hy, all groups taken together. and groups 3 and 
4 compared separately suggest a relationship 
contrary to that hypothesized a priori. Groups 1 
and 2 analyzed together, however, suggest 
support for the a priori hypothesized relation- 
ship. Again the aa analysis is incon- 
clusive. 

The wide variation of observed equilibriums 
is striking. However, the similarity of the 
expected equilibrium (derived from the esti- 
mated first difference equations) and the ob- 
served equilibriums is rather high and supports 
use of the observed equilibrium as defined. 


Conclusions 


The series of auction experiments suggests 
that the pricing process under less than perfect 
knowledge is far less determinate than is often 
acknowledged. The existence of this inde- 
terminacy sphere allows for a pricing system 
effect on price outcome. More perfect knowl- 
edge and/or less variation in price-determining 
factors would be expected to reduce variation 
and to reduce the realm of pricing system ef- 
fects. However, current trends are away from 
centralized exchange and, in some aspects, 
toward less perfect knowledge. Nationally 
advertised brands, long-term contracts, and 
specification buying exemplify this change. 
Decisions regarding alterations in present 
systems or adoption of alternative pricing 
systems require knowledge of the relationship 
of pricing systems and price outcome. 





For details, see (3, pp. 182-88]. 
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Actual markets, no doubt, benefit from ac- 
cumulated experience of participants, larger 
numbers, and a tendency for events and rela- 
tionships to change slowly over time (day to 
day). Accordingly, it would be inappropriate 
to infer that experimental market price variance 
or bias estimates apply directly to existing 
markets. Nevertheless, the degree of divergence 
from the ideals suggested by the experimental 
auctions, in such a highly controlled environ- 
ment, is surprising and suggests that the di- 
vergence from perfect and immediate market 
responses may be greater than realized. 

Prices generated in English auctions were 
found to be significantly more variable than 
those generated in Dutch auctions. This result 
is consistent with Vickery’s analysis mentioned 
briefly earlier. 

No statistically significant difference in con- 
vergence rates toward an expected equilibrium 
(a projection of observed tendency) between 
auction types was identified. This, however, 
could have been due to variation present be- 
tween periods with the raw data suggesting that 
prices in Dutch auctions converge more quickly 
than in English auctions. In all cases, the prices 
showed a tendency for buyers to submit (in 
various degrees) to the self-discriminating 
temptation expected in auctions. This appeared 
to outweigh any restraining effect of uncertainty 
concerning number of items to be sold and 
competitor behavior. 

It is not possible to conclude that either 
auction type results in a higher price (through- 
out the auction period or during the latter 
stages). Price variation within each auction 
type may have been too large to allow dis- 
crimination between existing type effects. 
Again, this lack of difference is consistent with 
Vickery’s conclusions if we assume highly 
sophisticated bidders. We would not, however, 
characterize the participant’s behavior in the 
experimental auctions as highly sophisticated. 

The reported analysis was not designed as a 
replication of or a-direct test of conclusions . 
reached by Smith or Vickery; however, in no 
case are the results counter to the conclusions 
reached by the previous authors. Decisions on 
pricing systems have been and are being made 
on the basis of ad hoc observations about the 
effects on price outcome. This study and those 
preceding it appear to demonstrate that con- 
sistent relationships do in fact exist and are 
amenable to measurement. But the surface of 
the problem has hardly been scratched. 
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Monthly Supply-Demand Relationships for Fed Cattle and Hogs* 


Marvin L. Hayenca ann DUANE HACKLANDER 


Monthly livestock supply, demand, and price variations reflect phenomena often not isolated 
in annual or quarterly time series analysis. A five-equation model of cattle and hog monthly 
supply and demand behavior at the live market level was estimated via two-stage least squares. 
Regular monthly demand fluctuations, income and population changes, and the slaughter 
supply per packer work day were found to affect cattle and hog prices. Marketing behavior by 
farmers was affected by feedlot inventories and the recent price change which apparently 
influenced their short-run price expectations and subsequent marketing response. 


stock market often appear capricious to 

the uninformed observer and somewhat 
puzzling on occasion to the informed market 
participant. While previous studies have ex- 
tensively considered quarterly and annual be- 
havior in the livestock industry, little published 
research has been oriented recently toward the 
shorter-run aspects of market behavior which 
often have a substantial impact on the welfare 
of many market participants [3, 4]. 

Since many factors affecting price recur regu- 
larly or balance out within each year (or 
quarter), some influences on price variations in 
_Shorter-run situations cannot be isolated in 
annual or quarterly time series analysis. For 
example, monthly variations in the level of 
demand for hogs and cattle cannot be examined. 
Perhaps more importantly, producers have 
greater flexibility in shifting marketings from 
month to month than from quarter to quarter; 
consequently, price expectations may play an 
important role in affecting shorter-run pro- 
ducer marketing behavior. 


Objective and Procedures 


The primary objective is to estimate the effect 
of factors causing monthly cattle and hog 
price fluctuations. In so doing, we examine the 
factors affecting the monthly demand as re- 
flected through packer purchasing behavior. 
Further, we investigate the market supply 
response of cattle and hog feeders to market 
price changes. 

Five simultaneous equations are specified 

*Michigan Agriculutral Experiment Station Journal 
Article No. 4884. We are indebted to L. Manderscheid, R. 
Gustafson, J. Havlicek, and B. Bullock for their helpful 
suggestions. 

Marvin L. HAYENGA fs assistant professor of agricultural 
economics at Michigan State Unsversity. Duane HACK- 
LANDER $s agricultural economist with the Economic Research 
Service, USDA, stationed at Michigan State University. 
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which incorporate the major behavioral vari- 
ables expected to influence the monthly supply 
and demand for live cattle and hogs and the 
monthly change in pork storage. A two-stage 
least squares procedure is then used to provide 
consistent estimates of the parameters of this 
overidentified system of equations.1 By assum- 
ing constant slope coefficients for all months, 
the model can be estimated using a recent 
short-data series (April, 1963—June, 1968). In 
this way, some recently begun feedlot inven- 
tory data series can be utilized. As a result, the 
major forces affecting recent monthly cattle 
and hog price fluctuations are identified, and 
some problems in interpreting available market 
statistics in short-run price analysis are brought 
to light.? . 


The Model Structure 


A five-equation model is specified (and simply 
illustrated below) in which the average monthly 
prices of cattle and hogs, the monthly commer- 
cial slaughter supplies of beef and pork, and 
the pork storage change during the month are 
the five endogeneous variables :? 


(1) fil PS, ha OF, C. T) == ffi 
(2) fa P, Q, QF, AS*, Sm—1 I) = ths 
(3) Fx(AS*, Pi, Qr, Swi) = 43 


(4) FOF, AP*, INV a, INV on, INV e, INV 00) 
=z Hi 


(5) flOr, AP. INV: INV, INV ad) = 45 


1 The model is overidentified according to the rank con- 
dition. The three-stage least squares estimation procedure 
was also used, with results similar to those presented. 

* Estimates based upon the most recent market behavior 
might also reasonably be expected to have the greatest 
transferability in understanding and interpreting future 
market behavior. i 

3 All quantities and average prices refer to month m un- 
less otherwise designated. The first variable is the normal- 
ized endogenous variable in each equation. 
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where * denotes endogenous variables and 


P,* = USDA reported average price of 900- 
1100-pound choice steers at Chicago 
(dollars per hundredweight) ; 

P,*=USDA. reported average price of 
U.S. 1-2 (mow equivalent to U.S. 
2~3), 200-220-pound hogs at Chicago 
(dollars per hundredweight) ; 

Q*=monthly U.S. commercial slaughter 
(millions of pounds c=cattle, k= 
hogs) divided by the number of fully 
utilized slaughter days within the 
month (weighting normal weekdays 
as 1, Saturdays as 1/3, weekday 
holidays as 1/2, Saturday holidays a as 
0, Sundays as 0); 

C= percentage of federally inspected cat- 
tle slaughter consisting of cows; 
S=frozen and cured pork storage hold- 

ings (48 states) at the end of the 
month (m=current month, m—1= 
previous month, millions of pounds); 

AS*= Smr — Sma 

I=monthly U.S. per capita personal 
income, at annual levels (thousand 
dollars); 

INV =feedlot inventories (thousand head) 
. of cattle (c) or hogs (k) of several 
weight classes in selected states, as 
reported in the USDA quarterly 
Cattle on Feed and Hogs and Pigs 


reports; 
APE = Pot — Poni 
| AP* = Pye z= Í E 


u = a stochastic disturbance term. 


Demand equations 


The average monthly price of 900-1100- 
pound choice steers at Chicago is the normalized 
endogenous variable in the cattle demand equa- 
tion (1). Since this price is based upon a de- 
tailed product specification, it should provide a 
standardized index of price level even if the 
quality, sex, or weight composition of the 
market supply should vary. In a similar fashion, 
the monthly average price of U.S. 1—2, 200-220- 
pound barrows and gilts at Chicago is the 
normalized endogeneous variable for the hog 
demand equation (2). Since the cattle and hog 
markets in the eastern two-thirds of the United 
States are typically interdependent, the Chi- 
cago terminal market price behavior should be 
representative of general market price behavior, 
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even though the price level will vary somewhat 
within this market area. 

The price paid by packers is influenced by | 
the quantity of live animals supplied, stored 
wholesale cuts, as well as the supply of com- 


peting imported products. Commercial pork 


and beef slaughter statistics reported by the 
U.S. Department of Agriculture probably con- 
stitute the most complete and accurate ac- 
counting of the live cattle and hog market 
supplies in the United States in a particular 
month, even though the slaughter accounting 
typically lags the live market supply by a day. 
Due to arbitrage possibilities between markets, 
national supply figures are expected to more 
strongly affect the monthly average price at 
Chicago than the Chicago supply alone. 

Since months vary in length, number of 
weekends, and holidays, it was felt that a 
daily supply (slaughter) rate during the month 
should be the measure of supply per unit of 
time to which the packer responds during a 
month. With 36-hour work guarantees in effect 
for much of the industry and substantial in- 
creases in payrolls for holiday and overtime 
work, it appears that a major factor influencing 
the price packers are willing to pay is supply 
of thé raw product—cattle or hogs—relative 
to their slaughter capacity under a normal 
slaughtering schedule. Since slaughter capacity 
is rather difficult to ascertain, the monthly 
supply relative to an index of the “fully- 
utilized” slaughter days within the month may 
provide a barometer of the supply pressure to 
which packers most strongly respond. 

The price of choice cattle or U.S. 1-2 hogs 
may be affected by quantity changes in other 
grades or classes within the same species, but 
probably less than identical changes in the 
supply of choice cattle or U.S. 1-2 hogs. In 
particular, the top grades of beef are often. 
used for quite different purposes than lower 
grades. Consequently, the percentage of the 
total supply consisting of less competitive low 
quality cattle was another variable specified in 
the beef demand model. 

Since the beef and pork supply does not.con- 
sist solely of freshly. slaughtered products, 
product inventories and imports might be ex- 
pected to have some influence. However, 
monthly beef product inventories, beef im- 
port levels, and pork import levels are typically 
quite small relative to total product supplies, 
and their market impact is often spread over 
several months. Consequently, these variables 
were not included in the model. On the other 


hand, pork storage is sometimes quite large 
and exhibits a highly volatile seasonal fluctua- 
tion pattern. Therefore, it was incorporated into 
the hog price equation in two ways—as a be- 
ginning inventory variable, which may in- 
fluence wholesale, retail, and live market 
participants’ price expectations and subse- 
quent demands, and as a change in storage 
during the month, which would influence the 
quantity of pork supplied at the wholesale 
market level (and subsequent retail, wholesale, 
and live prices). 

Beef and pork usually are considered to be 
major competitors for the consumer’s atten- 
tion in the meat case. Consequently, the com- 
petitive product supply was included as a vari- 
able in each demand equation to allow the com- 
petitive impact to be estimated. Supplies of 
other competing meats are generally too small 
to have much impact on cattle and hog prices.‘ 

Several other forces may also influence the 
position of the packer demand curve for cattle 
and hogs. Since the demand for cattle or hogs 
is derived from the retail demand for beef or 
pork products, the factors influencing retail 
demands for these products are undoubtedly 
reflected through the marketing system to 
affect packers’ expectations about the quantity 
of each wholesale cut demanded at various 
wholesale prices. Primary among these factors 
are the level of consumer incomes and the 
size of the consuming population, which were 
introduced directly into the live demand equa- 
tions to estimate the influence changes in these 
variables had on prices at the live market 
level. Because U.S. population and per capita 
personal income have been highly correlated 
(r= .98), a per capita income variable was spec- 
ified in the model to account for the effect of 
both income and population effects. 

Demand fluctuations from month to month 
and season to season in the beef and pork 
marketing systems are thought to occur regu- 
larly and are affected by religious and national 
holidays, temperature changes, and associated 
eating and cooking preferences. Consequently, 
binary (dummy) variables associated with 
each month were specified to account for regu- 
lar monthly demand shifts due to otherwise un- 
quantified variables in the demand equations. 


‘ Poultry might be the exception, as the per capita supply 
has rapidly increased over the past two decades to a level 
only slightly lower than pork. Preliminary testing indicated 
that poultry supply variations had little impact on hog or 
cattle monthly prices; ees ala it is not included in 
the model presented. 


SuPPLY-DEMAND FOR CATTLE AND Hocs / 


537 


While the “slope” parameters are assumed to 
be the same for all months (in order to effec- 
tively use the short time series), this allows the 
level of demand to shift from month to month. 


Pork storage equation 


Since pork storage and pork and hog price 
changes may be determined simultaneously, 
equation (3) relates pork storage changes within 
the month to the beginning storage level, the 
supply of fresh pork product (denoted by hog 
slaughter per day during the month), and the 
price of pork products within the month. (Hog 
price was introduced as a composite proxy for all 
wholesale pork product prices, since it is 
closely correlated with the four or five whole- 
sale cut prices which more directly affect 
storage behavior.) Binary (dummy) variables 
were again specified for each month to account 
for the effects of other unquantified variables. 
Such factors might include the influence of the 
pork belly futures market on storage behavior, 
seasonal shifts in the demand for storage 
space for other commodities, etc. 


Supply equations 

The supply equations (4) and (5) for cattle 
and hogs relate monthly commercial slaughter 
per work day of each specie to quarterly 
USDA estimates of feedlot inventories in 
weight (and sex) classes normally marketed in 
that month. Since each weight class in the 
quarterly feedlot inventory was expected to 
have a different impact on the slaughter in each 
subsequent month, binary variables were uti- 
lized to allow the slope coefficients for each in- 
ventory weight class to vary for each of the 
three months following the quarterly report. 
Further, binary intercept shifters were intro- 
duced to allow quarterly or seasonal shifts in 
inventory-subsequent slaughter relationships 
(perhaps due to the effect of weather on grow- 
ing conditions, etc.). A previous study [1] uti- 
lizing similar variables was fairly successful in 
explaining monthly slaughter rates by using 
estimated hog feedlot inventories in 10 corn 
belt states and cattle feedlot inventories in 32 
states.’ 

Some cattle and hog feeders may adjust their 
marketing behavior if their evaluation of cur- 


t Cattle feedlot inventories were based upon 28 states 
until April 1964; then 4 additional marginal producing 
states were added to comprise a 32-state inventory. Any 
measurement error that might be introduced into the model 
due to this change in reporting is considered minimal. 
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rent prices, future price expectations, and other 
factors suggests that a change is warranted. 
Consequently, a few alternative price variables 
were specified and included (individually or 
in combination) in the supply equation to 
ascertain the kind of price variable to which 
_ cattle and hog feeders most strongly respond. 
These price variables included (1) current 
average monthly price; (2) current average 
monthly price, in conjunction with last year’s 
price change between this month and the 
subsequent month; and (3) the change in price 
between last month and this month. Because 
the last appeared to have greatest influence on 
producer’s marketing patterns, it has been 
included in the model discussed here. 


Estimation Results 


Two-stage least squares is employed to pro- 
vide consistent, asymptotically efficient esti- 
mates of the parameters of the five equations 
specified above. The estimation procedure 
utilizes direct orthogonalization to increase the 
precision of estimation. This may improve the 
resulting estimates in situations such as this 
where multicollinearity may be present [5, p. 
56]. The resulting estimates are shown and 
discussed below.® 


Live cattle demand 


(1a) P* = 22.14 — 4020*— .161 0% 


(7,02) (2.87) 
+ 11.266 1 + .030 C — 1.66 FEB 
(11.34) (4.61) 


— 1.33 MAR — 1.09 APR 
— .98 MAY — 1.42 JUN 
— 2.63 JUL — 1.72 AUG 
+ .01 SEP — .44 OCT 
—2.13 NOV — 2.97 DEC 


Proportion of variation explained = .877 


Equation (1a) contains the variables that 
explained approximately 88 percent of the 
choice steer price variations during 1963-1968. 


The best-fitting modifier of available monthly © 


commercial slaughter statistics was the number 


* The number in parentheses under the coefficients is the 
absolute value of the coefficient divided by an approxima- 
tion of the asymptotic standard error of the coefficient 


(roughly analogous to the # statistic). The “proportion of . 


variation explained” is the proportion of the variation in 
the normalized endogenous variable explained by the pre- 
determined variables in the system, 
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of fully-utilized slaughter days within the 
month, derived by weighting weekdays, Satur- 
days, Sundays, and major holidays in a fashion. 
similar to recent packer slaughter behavior.’ | 
The modified monthly slaughter variables 
(Q. and Q:) provided a clearer picture of 
the degree of “supply pressure” ‘and conse- 
quent packer price response in the live cattle 
and hog markets. From this, one might ques- 
tion reporting slaughter statistics on a monthly 
basis rather than another more standardized 
compilation period (such as a 4-week period), 
perhaps with appropriate adjustments for 
holidays, etc. Alternatively, price analysts who 
interpret monthly slaughter-price relationships 
need to concern themselves with the institu- 
tional characteristics (particularly the normal 
holiday and weekend working schedules) of 
the packing industry, which apparently affect 
the short-run effective demand for livestock at 
the live market level. 

The estimated coefficients suggest that the 
average choice steer price decreased 40 cents 
per hundred pounds when cattle slaughter per 
workday increased by one million pounds. This 
implies a price flexibility (calculated at the 
means) of — 1.1. As the “low quality” slaughter 
percentage increased, the price of choice steers 
also increased, reflecting the lesser competition 
of those classes in most choice beef uses. 

An increase in the quantity of fresh pork 
(usually considered a fairly strong competitor 
for the consumers’ meat dollar) caused a de- 
crease in the price of choice steers, but less than 
the decrease caused by an equal increase in 
beef supply. The cross flexibility (calculated 
at the means) is approximately —.37, suggest- 
ing that the end products of cattle and hogs are 
somewhat competitive as reflected in price 
behavior at the live market level. 

As noted previously, per capita income was 
used to account for both population and. in- 
come effects.? The joint effect of these two 
variables on choice steer prices was a $2.13 
average annual price increase (using average 
annual per capita income changes during the 
1963-1968 period). 

Monthly dummy intercept shifters (FEB- 


7 Commercial slaughter data were utilized because they 
were more complete and more stable than the federally- 
inspected slaughter statistics which recently have reflected 
some substantial changes in number of reporting plants. 

8 The more desirable disposable personal income figures 
were not available on a monthly basis. Neither price nor 
income variables were deflated; hence the estimated income 
coefficient also reflects the effect of inflation. 
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DEC) were specified in the model to account for 
other unquantified variables that regularly 
affect the level of demand in each month. 
Demand in November and December is 
lower than in the base month, January, prob- 
ably because Thanksgiving-Christmas holi- 
day menu patterns usually emphasize poultry 
and ham rather than beef. The sharp rise in 
January may reflect an increase in demand 
caused by low temperatures combined with 
a consumer shift toward beef after the holi- 
day period. Demand subsequently drops and 
remains fairly stable until another drop 
occurs in the very hot July-August period. 
Cooler weather, school opening, and corre- 
sponding activities may contribute to an in- 
creased demand in September and October. 


Live hog demand 


The hog demand equation (2a) relates the 
average monthly Chicago hog price to the 
monthly quantities of beef and pork supplied, 
the beginning pork storage level, the change in 
storage within the month, income level, and 
other unquantified influences on monthly de- 
mand levels. Approximately 97 percent of the 
monthly hog price variations were explained by 
the predetermined variables in the system. 


(2a) PX = 34.52 — .769 Q# + .19202 
(6.91) (2.71) 


+ ,038 AS*— .023 Sn- 
(2.67) (4.51) 


+ 4,28 I — 1.11 FEB 
(2:81) 


+ 13 MAR — .64 APR 
+ 64 MAY + .81 JUN 
— .89 JUL — 1.69 AUG 
—1.88 SEP — 1.76 OCT 
— .20 NOV + .97 DEC 


Proportion of variation explained = .969 


The average monthly hog price was respon- 
sive to changes in the slaughter rate. A one- 
million pound per workday increase in monthly 
hog slaughter normally resulted in a 78-cent 
drop in hog prices in Chicago. The price flexi- 
bility coefficient at the means is — 1.6, suggest- 
ing that the hog price is much more responsive 
to a percentage change in its own live supply 
than are cattle prices to equivalent changes in 
supply. 

The beef supply has a. pionotnere impact on 
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hog prices. The sign of this relationship is 
positive, suggesting that hog prices go up as 
cattle supplies increase. This result seems in- 
consistent with normally expected market 
behavior and the cross-flexibility estimated in 
the beef demand equation. Beef and pork have 
been considered competitors (though not per- 
fect) for the consumer food dollar. This sta- 
tistical regult certainly could be spurious, 
possibly because of a model specification or 
measurement error, or there may be a plausible 
explanation. Lancaster [2, p. 144] has suggested 
that “many goods within a commodity group 
will have relationships to each other which are 
partly complementary and partly substitu- 
tion.” Meat is consumed approximately twice a 
day in most U.S. homes, with per capita red 
meat and poultry consumption reaching 167 
pounds in 1968. The desire by housewives and 
institutional food administrators to maintain a 
sufficient variety within the meat component 
of their menus may be an increasingly impor- 
tant factor determining relative demands for 
beef and pork as total meat consumption in- 
creases. Since the ratio of beef relative to pork 
meals has been increasing from slightly over 
1:1 in 1947 to 2:1 in 1968,° total beef consump- 
tion may not increase without a corresponding 
increase in the demand for other meats, es- 
pecially pork. While observation of purchasing 
behavior suggests that “variety objectives” 
exist, the level of consumption at which “‘vari- 
ety objectives” begin to overwhelm other ob- 
jectives in influencing purchasing behavior has 
not been thoroughly studied. Although beef 
and pork may be competitive for any one meal, 
they may become effective complements in a 
longer menu-planning horizon, especially when 
beef becomes 2 preponderant menu choice in 
many households. 

Another possible contributing factor is the 
processed meat industry’s inclination to main- 
tain fixed recipes in the short run on some major 
combination meat products, causing a greater 
demand for pork as the quantity of beef in- 
creases and the beef price decreases. This 
probably is not a major factor; but along with a 
strengthening consumer “variety objective,” 
it may have caused a weaker negative cross- 
flexibility between hog supplies and cattle 
prices and a positive cross-flexibility between 
cattle supplies and hog prices to be estimated 
for the 1963-68 period studied. At this point, 





° This contrast is reduced if the growing poultry product 
complex is incorporated in the comparison. 
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however, these speculations should be con- 
sidered hypotheses that need further examina- 
tion and testing. 

The change in frozen and cured pork storage 
during the month affected live hog prices by 
influencing the net supply of product compet- 
ing in the wholesale market. A net in-storage 
movement of one million pounds resulted in a 
four-cent price increase for hogs during the 
period studied. Hog prices also were related to 
storage levels (i.e., the potential market supply 
of frozen and cured whosesale products at the 
beginning of the month). Each additional 
million pounds of beginning inventory dam- 
pened the monthly average hog price. approxi- 


mately two cents per hundredweight, in addi- 


tion to its impact on the actual change in 
storage (shown in equation (3a)). Population 
and income increases caused the demand for 
hogs to. rise over the five-year period under 
study. However, the 81-cent average increase 
in hog price per year attributed to per capita 
income and population increases during 1963- 
68 is less than half the cattle price increase 
associated with the same variable. 

The eleven monthly dummy (binary) vari- 
able (FEB-~DEC) coefficients suggest that the 
level of demand for live hogs due to unquanti- 
fied variables associated with each month was 
weakest in August, September, and October. 
Demand strengthened during the. holiday 
period, reaching its peak in December. 


Change in pork storage 
3(a) AS* = — 23.71 + 3.611 QO — 2.299 P% 
3 (4.25) (1.89) 
— Su + 20.62 FEB 
(3.75 


+ MAR + 43.08 APR 

+ 16.81 MAY — 12.23 JUN 

— 21.08 JUL — 43.00 AUG 

— 41.12 SEP — 24.14 OCT 

— 12.14 NOV — 11.38 DEC 
Proportion of variation explained = .882 


‘Monthly pork storage has generally increased 
when the supply of fresh product coming into 
the market increased. If the supply of fresh 
product increases- in a particular month, the 
demand for stored product moving into the 
market would be expected to decline. Further, 
given the level of monthly slaughter, one might 
expect that a higher price at the live and, cor- 
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respondingly, at the very highly correlated . 
wholesale level would draw some products out 
of storage into the market. The estimated 
coefficients in equation (3a) suggest that a 
higher price level does encourage storage re- 
ductions. However, the approximate estimate 
of the asymptotic standard error is fairly high 
relative to the size of the estimated coefficient. 
This might be related to the use of the hog price 
as a proxy for the relevant pork wholesale cut 
prices. Also, given the level of current slaughter, 
the level of current price may be a good indi- 
cator of the future demand level. Consequently, 
the conflicting message of a high price— 
greater profits from selling stored products 
during the current month versus increased prof- 
it expectation for the future due .to ‘current 
increases in demand (given the level of pro- 
duction—might lead us to, expect that- the 
storage change-hog price relationship would 
not be strong. In an effort to further isolate the 
role of expectations in pork storage changes, 
we tested the actual profitability of storing in - 
month m a year earlier—a quantitative mea- 
sure which a storage entrepreneur might use 
as a basis for his expectations—but found that 
last year’s profitability was not useful in © 
explaining current storage behavior. Similar 
tests suggested that the recent change in hog 
prices (APs) provided a slightly poorer explana- 
tion of recent pork storage behavior than the 
hog price level. 

Since there is currently an active futures 
market for frozen pork bellies, one of the most 
heavily stored pork products, it seems quite 
likely that pork belly storage movements might 
be quite closely related to the spread between 
current cash and futures price contracts. In 
months when delivery could take place, the 
futures market would in effect be a “guaran- 
teed” forward pricing mechanism. This hy- 
pothesis appears to be somewhat consistent 
with the pattern displayed by the dummy vari- 
ables in equation (3a). In addition to the stor- 
age movements associated with the other 


. variables in the equation, seasonal outmove- 


ments from storage are typically associated 
with the months of June through December, 
relative to the base month of January. Provi- 
sions of the current pork belly contract will not 
allow delivery on the February-through-August 
contracts if the product is stored prior to 
December 1. Further, price discounts are ap- 
plicable to bellies stored prior to February 1. 
Thus, the greater additions to storage in the 
Feb.—May period may be a consequence of. the 
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pork belly futures price exceeding acquisition 
cost plus storage cost during this period. 
This “guaranteed” profit probably stimulates 
greater storage during those months compared 
to the preceding five or six months. Typically, 
the price peak for live hogs and many pork 
products is reached in June and July. The pork 
belly futures market seldom allows profitable 
hedging during that period, because speculators 
typically expect the live and wholesale prices to 
drop in the very near future. Consequently, a 
net storage outmovement is associated with 
months following May, probably due to the 
expectation of price decreases and the inability 
to forward contract at a guaranteed profit on a 
futures market. 

As one might expect, a greater supply of 
stored product usually has resulted in a 
slightly smaller inmovement (or greater out- 
movement) of stored product. Since the begin- 
ning level of storage affects both the available 
storage capacity for additional stored product 
and psychological expectations about potential 
wholesale market supply (and thus the price 
which might be expected in the future), the sign 
of this estimated coefficient is consistent with 
expectations. 


Cattle supply 


The cattle supply equation (4a) relates the 
monthly cattle slaughter per workday (in 
million pounds) to the most recent USDA 
estimate of quarterly feedlot inventories of 
steers (S) and heifers (H) by weight groups 
(500-700 pounds, 700-900 pounds, etc.). To 
facilitate estimating the producer response to 
price changes in each month, the number of 
cattle in the four sex and weight classes most 
likely to be marketed in the three months 
following each quarterly report were included 
as inventory variables (e.g., February, March, 
and April, following a January 1 inventory 
estimate). Since the normal marketing schedule 
differs for each sex and weight category, 
dummy (0, 1) slope shifters were incorporated 
into the equation to allow the coefficients of 
each inventory classification to vary as the 
lag from the quarterly report date increases. 

The basic coefficients for the first four in- 
ventory variables (S9-11, 57-9, H5-7, H7-9) in 
equation (4a) apply to the first month following 
the quarterly report. The additions to or sub- 
tractions from the basic coefficients needed to 
reflect adequately the next month’s inventory- 
slaughter relationship -are denoted by the 
coefficients of the variables incorporating the 
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dummy variable D,;. Similarly, the “third 
month” adjustments of the basic coefficients 
are the coefficients of the variables incorporat- 
ing the dummy variable Da. Thus, the impact 
of the 900-1100-pound steer inventory class in 
the third month following the quarterly report 
is found by adding the basic coefficient (.013) 
to the adjustment (—.005). 

The change in steer price from the immedi- 
ately preceding month to the current month 
(AP.*) was incorporated into the equation to 
capture the effect of the short-run expectations 
which may cause producers to change their 
usual marketing pattern. Further, quarterly 
dummy variables (JAN, APR, OCT) were 
specified to allow for seasonal differences (rela- 
tive to the summer quarter) in biological growth 
or producer marketing patterns. 


(4a) O.* = 13.98 + 2.458 AP.* + .013 S9-11 


(2.56) (2.89) 

+ .016 S7-9 — .014 H7-9 
(2.79) (1.35) 

+ 010 H5-7 — .007 D,S9-11 
(1.38) (1.93) 

— 001 D,S7-9 + .013 DiH7-9 
(.21) (1.48) 

+ 003 D,H5-7 — .005 D,S9-11 
(.76) (1.02) 

— 0002 D,S7-9 + .015 D,H7-9 
(.04) (1.69) 

— 004 D,H5-7 — 1.56 JAN 
(1.03) 


— 71 APR + 1.56 OCT 


Proportion of variation explained = .810 


Feedlot inventories of several weight groups 
often have been increased or decreased at the 
same time. Perhaps as a result, the estimated 
coefficients for the inventory variables in this 
model do not always reflect the pattern of the 
heavier animals being marketed first and 
lighter animals later, as found in prior least 
squares analysis [1]. An increase in the steer 
inventory classes resulted in a slaughter in- 
crease in the first month following the quarterly 
report. The coefficients for the heifer inventory 
classes have mixed signs and are not much 
larger than their estimated asymptotic standard 
errors; thus, their impact on the first month’s 
slaughter is uncertain. Slaughter two months 
removed from the quarterly report is more 
heavily influenced by the 700~-900-pound steers 


542 / 


than any other inventory category, with the 
500-700-pound heifers beginning to make an 
impact on slaughter. In the third month, the 
influence of the heaviest steer inventory classi- 
fication is reduced more, the major contribution 
being made by the 700—-900-pound steers. The 
heifer weight classes appear to have little 
influence on marketing in most months follow- 
ing the quarterly report, perhaps because of 
their lighter market weights and their small 
proportion of total marketings. 

Several potentially appropriate price vari- 
ables which might influence producers’ market- 
ing behavior were explored. The current live 
price, the current live price in tandem with the 
live price one month earlier, and the price 
change from month m to month m-+1 observed 
in the prior year were explored within the con- 
text of the simultaneous equation model. Con- 
sistent with the hypothesis that farmers react 
to the direction of price change more than to 
price level, the change in price from last month 
to the current month proved to be the variable 
that best reflected the aggregate short-run 
supply response of both cattle and hog pro- 
ducers.’® Since a higher absolute price level 
may play the conflicting roles of encouraging 
producers to sell because of the greater assured 
profit versus encouraging expectations of 
higher prices and consequent withholding 
from the current slaughter supply, the “‘in- 
significance” of absolute price levels in explain- 
ing producer market behavior might have been 
anticipated. Perhaps the AP,* more clearly re- 
flects the price expectation function of pro- 
ducers. A $1.00 increase in AP.* was associated 
with a 2.5-million-pound average change in the 
commercial slaughter rate per workday during 
the month (i.e., a four percent increase in the 
current monthly slaughter rate). This suggests 
that cattle producers react positively to short- 
run price increases, selling more when prices 
move up in the short run, selling less when 
prices drop in anticipation of a price rise. Since 
there hasn’t been a strong seasonal price pattern 
for beef during the last five or six years, this 
pattern of selling in response to price changes 
appears quite rational in the face of the pro- 
ducers’ expectations about seasonal price 
movements. A brief examination of average 
market weights of slaughter steers and heifers 
relative to recent changes in market prices 

1 Thus, Pew became an additional predetermined 
variable in the system of equations, Similarly, Pays be- 
, comes an additional predetermined variable with the intro- 
duction of AP,* in equation (5a). 
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suggests that average market weights do decline 
somewhat during a period of price increases. 
This is consistent with the view that farmers 
market their cattle at lighter weights to take 
advantage of market price increases that 
normally may be expected to be short-lived. 

Quarterly dummy variables were incorpo- 
rated into the beef production equation to allow 
for seasonal differences’ in biological growth 
and marketing patterns. The estimated co- 
efficients suggest that less slaughter was 
associated with the winter and spring quarters 
(February through June) than with the summer 
and fall quarters, given the other variables 
in the equation. The late summer and early 
fall sale of grass-fattened cattle may be a par- 
tial explanation of this finding. A slower growth 
rate during the cold winter and early spring 
months may have been another contributor 
to this result. 


Hog supply 


Equation (Sa) relates monthly commercial 
slaughter rate per workday to variables anal- 
ogous to the variables incorporated in the 
equation (4a) for beef. Quarterly 10-state hog 
inventories ‘‘on feed” in three weight cate- 
gories (180-219, 120-179, and 60-119 lbs.) were 
incorporated into the equation. Dummy vari- 
ables (D, and Dz) were utilized as slope shifters 
to allow hogs in a particular inventory weight 
category to have different effects on slaughter 
in three subsequent months. Further, the live 
hog price change between “last month” and 
“this month” (AP,;*) was utilized as a proxy for 
the motivations involving price which cause 
hog producers to change their marketing 
pattern from that which might be expected 
from inventory reports, normal growth pat- 
terns, and typical sales weights. 


(Sa) Of =12.89— 2.34 AP#*+ .013 (180-219) 
(4.77) (4.55) 


— .003 (120-179)+.0001 (60-119) 
2.07) (.11) 

— .005 D,180-219+ .003 D,120-179 
(2.33) (2.77) l 
— 0004 D,60-119— .008 D,180-219 

(.58) (3.99) 
-++ .003 D,120-179+ .001 D,60-119 
(2,26) (2.33) 


—1.12 MAR—2.20 SEP—2.94 DEC 


Proportion of variation explained = .840 


SUPPLY-DEMAND FOR CATTLE AND HOGS / 


In the first two months following the quarterly 
Hogs and Pigs report, an increase in the 180- 
219-pound category caused a substantial 
slaughter rate increase. The 120~-179-pound 
weight class did not have the expected net 
positive effect. The 60-119 pound class played 
little role in affecting slaughter rates until the 
third month following the quarterly report, 
when it began to have some impact. The aver- 
age effect of a $1.00 increase in AP,* has been 
a 2.3 million-pound reduction in commercial 
hog slaughter per workday (i.e. a 5.5 percent 
change—in the opposite direction—in hog 
slaughter rate). This rather strong negative 
supply response is quite intriguing, since it 
differs from the response by cattle feeders. One 
possible explanation for the direction of. pro- 
ducer response is the idea that hog producers 
expect the most recent price trend to be con- 
tinued. Consequently, they may sell less in the 
current month because they believe prices will 
continue to increase if they have been doing so 
in the very recent past. This kind of response 
appears quite rational in a situation where 
monthly price fluctuations have positive serial 
correlation. Price expectations would generally 
be more favorable during a normal seasonable 
price upswing in late spring until the price 
peak is achieved around July; heavier market- 
ings and lighter market weights typically occur 
in August and September, when reasonably 
predictable large price drops occur. The con- 
trast between the supply response shown in the 
cattle and hog equations (4a) and (Sa) is 
quite interesting. It appears that the type of 
serial correlation observed in monthly prices 
strongly affects the behavior of cattle and hog 
producers. The change in price from the most 
recent month through the current month seems 
to capture fairly well the price expectations and 
consequent behavior of these producers. Up- 
ward price movements call for increased 
slaughter under the negative serial correlation 
among monthly cattle prices. This contrasts 
with a positive serial correlation among monthly 
live hog prices. There the beginning of a fairly 
stable seasonal upward price movement typi- 
cally results in reduced slaughter over the next 
months as producers anticipate higher future 
prices. 

Quarterly dummy variables were also in- 
corporated in the hog production equation to 
allow for differences in seasonal production and 
marketing patterns. Given the level of the 
other variables incorporated in the equation, 
slaughter in the base summer months (July, 


543 


August, and September) was substantially 
higher than in the other three quarters of the 
year. The proportion of the total variation in 
monthly hog slaughter explained by the equa- 
tion was 84 percent, slightly more than the 81 
percent achieved in the beef production 
equation. These fits are fairly consistent with 
an earlier study in which the quarterly feedlot 
inventories were related to monthly slaughter 
over the subsequent six months. In the previous 
study, quarterly estimates of cattle on feed 
explained over 80 percent of the variation in 
subsequent monthly slaughter, while quarterly 
estimates of hogs and pigs on feed generally 
explained over 70 percent of subsequent varia- 
tion in monthly hog slaughter. Those results 
in conjunction with the equations shown above 
suggest that the 10-state Hogs and Pigs on Feed 
report and the 32-state Catile on Feed series 
are useful market information sources. 


Summary 


In conclusion, a simultaneous equation 
model of monthly live cattle and hog demand, 
supply, and pork storage relationships was 
specified and estimated using two-stage least 
squares. The overall fits of the demand, supply, 
and storage equations were generally quite 
good. Results indicated that both monthly 
cattle and hog prices were responsive to changes 
in their own fresh supply during the 1963-68 
period. Supply pressure on prices was best re- 
flected by interpretation of the available 
monthly slaughter statistics relative to the 
number of slaughter days for the meat packing 
industry during that month. Similarly, the 
quality composition of the slaughtered cattle 
proved to be an important consideration in 
more accurately interpreting the relationship 
between monthly slaughter and cattle price 
levels. 

The cross-flexibilities of demand for beef 
and pork had unexpected opposite signs. Conse- 
quently, any firm conclusions about the degree 
of competition or complementarity of beef and 
pork (as reflected at the live market level) 
could not be reached. The seeming comple- 
mentarity of beef and pork when beef supplies 
increased in the short run may be a spurious 
statistical result; or it may be attributable to 
consumers reaching a high level of beef con- 
sumption, which could trigger an increased de- 
mand for menu variety and cause an increased 
demand for pork when beef supplies increase. 
Demand increases due to per capita income 
and population increases have recently been 
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much more pronounced for cattle than for 
hogs. Dummy variables reflecting unquantified 
factors causing regular montbly demand pat- 
terns indicated that the demand for cattle 
was weakest in July and December, while the 
demand for hogs was weakest in August 
through October and strongest in December. 
USDA estimates of cattle and hog feedlot 
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behavior appear to explain a fairly large pro- 
portion of subsequent monthly slaughter 
fluctuations. Recent live price changes affect 
cattle and hog producers’ expectations of 
future price changes and their marketing be- 
havior. However, the direction of marketing 
response varies, apparently as a result of the 
type of seasonal price behavior normally found 


inventories in conjunction with recent price in the cattle and hog markets. 
References 
[1] Havenca, Marvin L., and DUANE Hack Lanner, Skort- bulletin. 


Run Livestock Price Prediction Models, Michigan Agr. 
Exp. Sta. Res. Bul. 25, 1970. 
[2] LANCASTER, KELVIN J., “A New Approach to Con- 
sumer Theory,” J. Pol. Econ. 74: 132-157, April, 1966. 
[3] Myers, L. H., J. Havuicex, Jr., and P. L. HENDERSON, 
Short-Term Price Structure of the Hog-Pork Sector of the 
United States, forthcoming Purdue University research 


[4] Prato, A. A., and J. Havircex, Jre., Monthly Farm 
Level Demand for Slaughter Catile, Purdue Agr. Exp. 
Sta. Res, Prog, Rep. 338, May 1968. 

[5] Rusie, Worm L., Improving the Computation of 
Simultaneous Stochastic Linear Equations Estimates, 
Michigan State University Agr. Econ. Rep. 116 and 
Econometrics Spec. Rep. 1, Oct. 1968. 


An Analysis of Vegetable Contracts* 


Epwarp V. JessE anp Aaron C. JoHNSON, JR. 


A major portion of the quoted base price variation of green pea and sweet corn contracts used 
by Wisconsin vegetable processors in 1968 is shown to be associated with variation in other 
provisions of the contracts. A net price for contracts is derived by adjusting quoted base prices 
for the effects of nonprice provisions. The adjustment process involves utilization of a dual- 
stage estimating procedure which separately considers the effects on price of quantitative and 
qualitative provisions. The relative stability of the adjusted price among contracts implies 
competitive raw product markets for these vegetable crops. 


HE use of contracts as instruments to 
organize the economic activity of pro- 
ducers and processors of vegetables is 
widespread in the United States. In 1964, 
according to data published by the National 
Commission on Food Marketing, 70 percent 
of the raw product used by canners of fruits 
and vegetables was obtained under some type 
of contractual arrangement [4, p. 185]. By 
entering into such arrangements, both growers 
and canners incur certain obligations. Of par- 
ticular interest in this paper are the obligations 
of the canners and the impact of these obliga- 
tions, or contract provisions, on the base price 
quoted in the contract. Several types of obliga- 
tions are involved. According to the 1964 re- 
port, 90 percent of the contracts used by 
canners contained a guaranteed price provision; 
80 percent provided for information on pro- 
duction technology; and 69 percent provided 
for harvesting containers. Additional pro- 
visions of importance were seed provision, 
product delivery, fertilizer, herbicides and 
pesticides, and extension of credit in some form. 
Inclusion of such a large number of pro- 
visions, many of which contain fee schedules, 
makes the reading of a contract particularly 
difficult. This can be vital to the prospective 
grower who wants to make comparisons among 
alternative contracts in which quoted base 
prices and specifications of provisions may 
vary widely. For example, contracts used by 
sweet corn canners in Wisconsin in 1968 
ranged from a low quoted base price of $12.50 
per ton to a high of $21.00 per ton and con- 
tained varying specifications pertaining to nine 
basic contract provisions. 
* The exposition of this paper was significantly improved 
_ by constructive criticism of two anonymous reviewers. 
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Attention is focused here on a specific 
question: Can variations in quoted prices 
among contracts be explained in terms of 
variations in the specifications of the other 
provisions? And this leads to a corollary ques- 
tion concerning the relation of net contract 
price among contracts in which net price is 
quoted price adjusted for the effect of the other 
provisions. These questions recognize the dis- 
tinct possibility that canners may compete for 
raw product supplies by varying contract pro- 
visions rather than by varying quoted base 
prices. If this type of nonprice competition 
exists, one would expect little or no relationship 
between base price and contract provisions. 
On the other hand, if quoted price differences 
among contracts are related to variation in 
contract provisions, the adjustment of base 
prices for these provisions would yield net 
contract prices that would be relatively stable 
among processors. This would imply the absence 
of nonprice competition. 

The results of this analysis may have rele- 
vance for several groups of individuals. For 
example, a prospective grower could evaluate 
two or more contracts consisting of differing 
price and nonprice provisions in terms of their 
respective net prices rather than in terms of 
their complex sets of specifications. Similarly, 
researchers working in the area of supply re- 
sponse or developing linear programming 
models involving vegetable-growing enterprises 
might find that a net price measure as defined 
above would better serve their purposes than 
measures based on unadjusted canner price 
quotations. In addition, a somewhat novel ana- 
lytical technique is used which may be of 
interest to researchers interested in working 
with qualitative variables. 


Theoretical Model 


The working hypothesis for this analysis 
may be expressed by 
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(1) [i = P(C}, 


where P; is the per unit price for raw product 
quoted by firms using the ith contract, C; is 
the set of provisions specified in the ith con- 
tract, and n is the number of contracts. Given 
a basic set of m provisions common to all of the 
n contracts, S, 7=1,---, m, Interest centers 
on the effect of the jth provision of the ith 
contract, 5;;, on P;, the base price of the ith 
contract. Writing C; of equation (1) in terms of 
its components yields 


- 2) P; = PSi, Sai, + + + Smi) 


Thus, the effect of the jth provision on the 
quoted base price may be written as the partial 
derivative of (2): 


(3)  6P:/8S;, 


On the assumption of a linear functional 
form with independence and additivity among 
the S;, the base price may be expressed by 


Pi = at bsr t + Bwat ++ 
+ BuaSmi, 1 = l,--s+,” 


This equation provides the framework for the 
ensuing empirical analyses. 


421,2,---,n 


| de ge 


(4) 


Dual-Stage Estimating Procedure 


Two different types of variables were en- 
countered in this analysis: (1) quantifiable 
variables, or those that may take on numerical 
values ‘of a continuous nature, such as dollars 
per acre; (2) qualitative variables, or those 
that possess an “‘either-or” characteristic, e.g., 
a contract has or has not an early planting 
bonus. Both types of variables may be used in 
regression analysis, but some modification is re- 
quired for qualitative variables. 

To account for the nature of the variables 
used and the implications for estimation, the 
general model in equation (4) was reformulated 
as 


P; = a + biS + mee -F Dn Snes 
(5) + Amai tH e + Ams 
+ &, 1=1,. -n 


where Sj, J=1, =- +, m, represent the quanti- 
tative variables in the analysis and the associ- 
ated coefficients measure the net effect of these 
variables on the contract base price. The 
numbers Am+1 to Aw are included as measures 
of the effect of the qualitative provisions on 
contract price. More will be said later concern- 
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ing the specific characteristics of these ele- 
ments. A disturbance term, ¢,, is added to reflect 
variables other than contract provisions that 
have an effect on P;. It is assumed that the net 
effect of these variables is randomly distributed 
with zero mean and constant variance. | 

One straightforward procedure for estimat- 
ing equation (5) would be to code the qualita- 
tive variables with 1 if the observation possesses 
the particular attribute In question and 0 if it 
does not and then regress P; on the full set of 
variables. This is, of course, the analysis of 
covariance model [3, p. 231]. Such a procedure 
is also referred to, perhaps more conventionally, 
as the use of dummy variables in regression [5]. 
An alternative approach was followed in this 
paper: Equation (5) was estimated in two 
stages.) In Stage I price was regressed on those 
contract provisions which were quantifiable, 
the S;, to obtain estimates of the coefficients 
using . 


P: = a -+ bS + soer Ea Dm Smzi 
ka ext, 


In Stage IT the residuals obtained from Stage I 
were used as a dependent variable in the con- 
text of Multiple Classification Analysis (MCA) 
where the qualitative contract provisions were 
used as predictor variables. Symbolically, we 
have 


(7) Cy = 


(6) 


¢=1,---,n 


Am+1i ee t Ami T 6, 


t=1,---,n 


Before indicating reasons for the choice of 
this approach, it is necessary to comment on 
MCA as a statistical technique. Briefly, MCA 
is a multiple linear regression procedure which 
uses only qualitative variables as independent, 
or predictor, variables [1]. Each variable is 
categorized into appropriate mutually exclusive 
groups. The program then estimates for each 
category of the variable a coefficient that repre- - 
sents the deviation from the grand mean of the 
dependent variable attributable to the par- 
ticular category of the predictor involved. 
These coefficients are adjusted to account for 
the effect on the dependent variable of all the 
other variables included in a particular model. 


1To the extent that intercorrelation exists between the , 
set S and the set A biased estimates of the coefficients will 
be obtained. The nature of the data set available for these 
analyses precludes requisite adjustments. Further, crude 
attempts to assess the degree of intercorrelation suggested 
that it may not be serious in this data set. 


In addition to the coefficients, the program 
calculates several test statistics that assist in 
evaluation of the results. However, measures of 
the reliability of the individual coefficient 
estimates are not provided by the MCA pro- 
gram. This may not be a serious deficiency 
since, when dealing with qualitative variables, 
concern is mainly with the reliability of the 
variable as a whole in explaining variance 
rather than with the individual categories of 
the variable. To measure this reliability, the 
program output provides the statistics neces- 
sary for the calculation of F-tests on the ratio of 
the variance of the dependent variable ex- 
plained by a given predictor (alone and in 
combination with other predictors) and total 
variance. Thus, it is possible to make an assess- 
ment of the significance of the estimates ob- 
tamed. 

Andrews et al. show that the results obtained 
from MCA are similar to those from dummy 
variable analysis. In fact, the coefficients ob- 
tained from one approach may be transformed 
into the other [1, p. 115]. Thus, the choice must 
be made on the basis of the relative advantages 
of one approach over the other. Of particular 
interest for the current analysis were the follow- 
ing features of MCA. The coefficients obtained 
from the MCA program represent adjustments 
from the grand mean of the dependent variable 
rather than from the excluded class from each 
predictor variable.as is the case with dummy 
variables [1, p. 17]. Since the overall mean of 
the dependent variable in this study turns out 
to be zero, the MCA coefficients appear to lend 
themselves to straightforward interpretation. 
The program calculates both unadjusted and 
adjusted coefficients, where the latter reflect 
the effects of all other variables, without re- 
strictive assumptions concerning measurement 
scale, nature of relationship (i.e., linear) among 
variables, and the nature of the underlying 
distribution [1, pp. 15-16]. Finally, the nature 
of the output makes it easy to assess the overall 
significance of a predictor variable. Of course, 
it is true that all of these considerations may be 
handled with dummy variables, but it is easier 
with the MCA program. 

A potential statistical problem with the two- 
stage procedure followed here must be men- 
tioned. Following Goldberger, a specification 
error is involved in (6) if its error term, equation 
(7), does not have zero expectation. If this is 
the case, the estimates obtained in (6) will be 
biased [2, pp. 196-197]. Taking the expectation 
of equation (7) yields: 
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(8) Eleu)=ElAmspadt ++ > HEll ai) t Ele) 


By initial specification E(e,;)=0. In addition, 
the MCA coefficients Ap, are calculated in 
such a way that their weighted sum is equal 
to zero [1, p. 101]. Therefore, the expected 
value of the disturbance term in equation (6) 
is equal to zero. Similarly, it can be shown that 
the variance of this error term satisfies least 
squares assumptions. 

Finally, the variables used to estimate the 
parameters of the equations for the analysis 
were selected from the total number of pro- 
visions specified in the contracts. Variables were 
included or omitted from the final analysis on 
the basis of their ability to explain variation in 
the contract base price as measured by ap- 
propriate F-tests. Only those variables included 
in the final analysis are reported. 


Data Used and Data Source 


The contracts analyzed were those of plants 
that processed green peas and sweet corn in 
Wisconsin in 1968. Prices and provisions of 
these contracts were obtained from annual 
summaries prepared by the Wisconsin Canners 
and Freezers Association, and additional in- 
formation about individual contracts was ob- 
tained from the marketing division of the 
Wisconsin Department of Agriculture. A total 
of 44 contracts for peas and 32 contracts for 
sweet corn were available for this analysis. 

In addition to the base price, several pro- 
visions were specified in the contracts. Those 
common to both the pea and sweet corn con- 
tracts included seed charge, harvest charge, 
tare, passed acreage,? date of payment, insecti- 
cide application, and yield bonus. Additional 
provisions for peas included herbicide applica- 
tion, net return guarantee, field size bonus, and 
late planting bonus; for sweet corn, early 
planting bonus and high moisture bonus. Three 
additional variables included in the analysis 
were not contract provisions per se but were 
felt to be potential determinants of the contract 
base price: (1) number of other commodities 
processed by the firm, (2) size of firm, and (3) 
degree of competition in the purchase of raw 
product.? The specific variables used to estimate 


? Acreage under contract not harvested by the processor. 

3 While these variables are not contract provisions that 
are explicitly written into the contract and hence under the 
control of the processor, they may be so interpreted from the 
standpoint of contract evaluation and comparison. For 
example, a farmer could compare two contracts and choose 
one on the basis of the passed acreage provision. Similarly, 
he could choose to sign a contract with a large, multiproduct 
firm rather than a small, single-product firm. 
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the parameters of the theoretical model were 
selected on the basis of their ability to explain 
variation in contract base prices among con- 
tracts as measured by appropriate F-tests. The 
significance level of acceptance of a provision 
was arbitrarily set at the 20 percent level. 

Two adjustments were made in order to have 
a single value for the price of peas. First, in 
Wisconsin pea contracts are typically written 
in terms of one of three varieties: Alsweet, 
Sweet, and Alaska. The Alsweet variety is most 
commonly processed in Wisconsin, so this price 
was used with appropriate adjustments made 
for those cases where this variety was not 
quoted in the contract. Second, contracts for 
peas are written with a schedule of prices, one 
price for each specified tenderometer reading. 
To obtain a single price measure, it was neces- 
sary to collapse this schedule. The historical 
distribution of green pea tonnage over the 
various tenderometer grades was available 
from only a limited number of canning plants 
in Wisconsin in 1968 and the distribution 
varied widely for those cases where it was 
available. Hence, as an alternative to using a 
price measure involving tenderometer class 
prices weighted by the proportion of peas fall- 
ing into the classes, the price quoted in con- 
tracts for peas graded at a tenderometer read- 
ing of 120 was used. This was the 1968 U.S. 
average tenderometer reading for Alsweet peas. 


Stage I Estimation 
Pea contracts 


Two independent variables were used in the 
final run: seed charge and harvest charge. The 
charge for seed was expressed as dollars per 
bushel of seed. If a contract specified the pro- 
vision of seed without cost to growers, seed 
charge was entered as zero. In one contract seed 
was specified at cost and was entered as $5.00 
per bushel. Harvest charge was entered as 
dollars per acre of peas harvested. This re- 
quired adjustment of contract harvest charges 
that were quoted on some other basis. Charges 
based on hundredweight harvested were trans- 
formed to a per acre cost by multiplying by 23, 
the 1963-1967 average Wisconsin pea yield 
in hundredweight per acre. For charges that 
were variable with the number of acres har- 
vested, acreage per grower was assumed to be 
ten acres. In contracts stating harvest charge 
as 20 percent of net return, the acreage charge 
was calculated as 20 percent of the contract 
price multiplied by 23, less 20 percent of all 
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charges quoted in the contract transformed to a 
per acre basis. 


Sweet com contracts 


Harvest charge proved to be the only sig- 
nificant explanatory variable in the Stage I 
analysis of sweet com contracts. This charge 
was defined as the cost per ton harvested. For 
those contracts charging for harvest on an 
acreage basis, the cost was adjusted to a per 
ton figure by dividing by 3.9, the 1963-1967 
average yield of sweet corn in Wisconsin. This 
yield figure was also used to adjust charges that 
varied with tonnage produced. 


Results of estimation 


The results of the Stage I estimation are 
shown in Table 1. Slightly over 70 percent in 
the variation of the base price among contracts 
for peas was associated with variations in the 
level of seed and harvest charges. Further, 
the signs of both coefficients are positive indi- 
cating that the more the grower was charged 
for these two services, the higher the contract 
base price, as would be expected. For sweet 
corn, almost 80 percent of the among-contract 
variation in base price was associated with 
variations in harvest charges. The coefficient 
has a positive sign, as expected. As indicated 
by the F-ratios, a significant proportion of the 
variance in the base price is explained by the 
regression. 

Of particular economic significance is the 
question of whether the “market” for contract 
provisions is perfect. If it is, one would expect 
that a one-unit increase in the cost of a pro- 
vision to a grower would be compensated by a 
one-unit increase in the quoted contract base 
price. In terms of regression this means that the 


Table 1. Regression coefficients obtained in 
Stage I with contract base price as 
dependent variable, pea and sweet 
corn contracts, Wisconsin, 1968 


Independent Pea Sweet corn 
variable contract contract 

Constant term 2.098 15.229 

Seed charge 0.162 — 
(9.131)* 

Harvest charge 0.042 1.125 
(5.654) (10.550) 

Ra 0.721 0.790 

Regression F-ratio 56.733 111.30 


* Figures in parentheses are /-ratios. 
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regression slope between the contract price 
and the provision variable would be 1.000, 
assuming that both variables are expressed in 
the same measurement unit. A comparison 
between the results obtained in this regression 
and the theoretical coefficients has been made 
and is presented in Table 2. In all three cases 
the range represented by the estimated coeffi- 
cient plus or minus two standard deviations 
includes the theoretical coefficient. These re- 
sults lend strong support to the hypothesis of a 
perfect market for these contract provisions. 


Stage H Estimation 


To assist the reader in interpreting the re- 
sults of the Stage II estimation it is necessary 
to digress and provide a brief description of the 
output and statistical measures of the MCA 
program [1]. For each category of each ex- 
planatory, or predictor, variable two coefficients 
are provided. The unadjusted coefficient of a 
particular category expresses the amount by 
which the dependent variable would deviate 
from the grand mean if the predictor variable 
associated with that category were the only 
one used in the analysis. The adjusted coeff- 
cient also expresses the deviation from the grand 
mean but under the condition that the effect 
of all other explanatory variables is “held 
constant.” 

Eta and eta? are measures of correlation 


Table 2. Comparison of estimated coeff- 
cients and coefficients expected on 
assumption of a perfect market in 
contract provisions, pea and sweet 
corn contracts, Wisconsin, 1968 


Pea contract Sweetcorn contract 
Seed charge 
Estimated 
coefficient .162 
Standard error 017 
2o range .128—.196 
Theoretical 
coefficient* .188 
Harvest charge 
Estimated 
coefficient .042 1.125 
Standard error .007 .107 
2o range .028—.056 -911-1.339 
Theoretical 
coefficient* 044 1.00 


a The theoretical coefficient is defined as that expected 
under the assumption that a one-unit increase in the cost 
of a provision to a grower is compensated by a one-unit 
increase in the quoted base price of the contract. That these 
differ from 1.000 in some cases reflects different measure- 
ment units between contract price and provision cost. 
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applying to the unadjusted coefficients. In 
particular, eta? indicates the proportion of the 


“total sum of squares explainable by the pre- 


dictor variable in the absence of other pre- 
dictors. 

Beta and beta? are similar statistical mea- 
sures that apply to the adjusted coefficients. 

R? is a measure of the proportion of the 
variance in the dependent variable explained 
by all predictors together, after adjusting for 
degrees of freedom. 

To the extent that intercorrelation exists 
among the independent variables differences 
will exist between the values of the unadjusted 
and the adjusted coefhcients, with the differ- 
ence being larger the greater the degree of 
intercorrelation. To assess the magnitude of this 
problem the index of intercorrelation is used. 
This statistic is calculated by dividing the 
difference between the unadjusted coefficient 
and the adjusted coefficient by the unadjusted 
coefficient. This measure should not be con- 
fused with a correlation coefficient, as it is 
possible that it may have an absolute value 
greater than one. 

In addition to these measures, various F- 
ratios may be calculated. The interpretation of 
these will be clear from the context in which 
they are presented. 


Pea contracts 


Variables used.— From 2 total of twelve vari- 
ables potentially capable of explaining varia- 
tion in the residuals from the Stage I regression 
equation, only four resulted in a significant 
reduction in the unexplained total sum of 
squares. These four explanatory variables and 
their respective categories are: 

Tare provision: 

T,=no deduction for tare made by plant 

using contract. 

T.= contract involves some form of tare 

deduction. 

Passed acreage provision: 

PA,=guarantee or payment for passed 
acreage on the basis of estimated 
yield, or no provision stated. 

PA,=plant using contract agrees to buy 
dry seed from acreage which has 
been passed. 

Provision for application of insecticide: 

I,=no provision. 

I,=plant applies insecticide to grower’s 

fields without cost or at some stated 
charge. 
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Table 3. Results of multiple classification analysis with residuals from Stage I analysis as 
dependent variable, pea contracts, Wisconsin, 1968 








Explanatory variable ici F F 7? | rn z 
and category* , ; : 3 e or inter- 
Unadjusted Adjusted correlation 
dollars 
Tare — m 1.78 3.72 .0382 .0608 — .261 
Ti — .066 — 083 — — — — — 
Ts .055 .069 — — — — — 
Passed acreage — coma 4.23 2.71 .0915 .0443 304 
PA, O81 .056 -l mee oem = abe 
PAs — ,107 — O74 — — nae s= oe 
Insecticide — —_ 5.27 6.96 -1115 .1135 — .009 
fi — .218 ~— .220 _ = — — = 
Í: .048 „049 — — — — — 
Return Guarantee — — 8.99 6.73 . 1762 1099 .210 
Ri — .088 — .070 — — — — — 
R3 .189 .148 e = ~~= -— — 
Total sum of squares 4.165 
Explained sum of squares 1.514 
F-ratio 5.97 
R?, adjusted .30 





s See text for definition of categories. 


Net return guarantee and/or processor pays 

Federal Crop Insurance premium: 
R,=neither a guarantee nor insurance. 
R= either a guarantee or insurance or both. 


Results of estimation.—The results of the 
MCA analysis are shown in Table 3. Since the 
dependent variable in this analysis is the 
residual from the previous regression analysis 
and has a grand mean of zero, the various 
coefficients discussed below may be interpreted 
directly as regression residuals. 

The tare provision proved to be nonsig- 
nificant when considered alone (Fi= 1.78) but 
does become significant in explaining price 
variation once the effect of the other predictor 
variables is held constant (Ff,==3.72). The 
signs of both the unadjusted and adjusted 
coefficients are opposite to expectations, since 
one might expect, a priori, that contracts with 
no tare provisions would quote a higher base 
price than those with such a provision. The 
results show, however, that those contracts 
with no specified deduction for tare have a base 
contract price that is over 12 cents lower 
than the price quoted in contracts with some 
form of deduction for tare. This conclusion is 
reached by noting that the unadjusted co- 
efficient for the first tare category is —.066 
dollars, indicating that contracts in category 
T, of the tare classification had residual base 
prices (prices adjusted for the effects of the 


quantifiable variables) averaging 6.6 cents less 
than the average residual (zero), while the ad- 
justed coefficient for T; is +.055 dollars, indi- 
cating that base contract prices in category 
T, averaged 5.5 cents more than the average 
residual. When adjustment for the effects of 
the other qualitative variables is made, the 
price difference increases to over fifteen cents. 
This predictor is a “weak” explanatory variable 
as evidenced by the low values of eta squared 
and beta squared, and the index of intercorre-. 
lation indicates that it is quite highly correlated 
with other predictors. 

The effect of passed acreage on contract 
base price is somewhat difficult to interpret. 
In the early phases of the analysis several 
categories of this variable were attempted be- 
cause there was a rather wide range in the pre- 
cise specifications of this provision among 
contracts. It was felt that several significant 
categories of this variable would emerge. How- 
ever, of all possible categorizations the only 
one that turned out to be significant consisted 
of two categories; namely, the contract pro- 
vides for the purchase of dry seed from the 
passed acreage and all other possibilities. This 
result is quite surprising since one would expect 
that contracts with no payment provision for 
passed acreage would quote a higher base price 
than those with such a provision. It has not 
been possible with the available data set to 
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determine the’ reason for the result obtained. 
Given this, plants buying dry seed paid 18.8 
cents per hundredweight less than plants with 
other passed acreage provisions. Due to the 
intercorrelation with the other predictor vari- 
ables price adjustment is only 13.0 cents when 
the effect of other variables is held constant. 

The insecticide payment provision is signif- 
icant. Contracts with no provision paid sub- 
stantially less than those that specified proces- 
sor responsibility for insecticide application, a 
result opposite to what was initially expected. 
There are possible explanations for this result. 
The presence of an insecticide provision in a 
contract may imply that growers must spray 
the crop upon fieldman recommendation and 
hence must bear whatever cost that a plant 
charges for this service. On the other hand, in 
the absence of such a provision, growers may 
not be obligated to spray and can save the 
added production cost of insecticide applica- 
tion. Using ela? as a measure of correlation, this 
provision explains about 11 percent of the 
variation in the residuals from the Stage 1 
equation. 

Contracts with no insurance or guarantee 
provision paid less than contracts with such a 
provision, contrary to expectations. The reason 
for this result is not immediately obvious. How- 
ever, it is expected that it is a result of correla- 
tion with omitted variables. Contracts without 
such a provision may have a low base contract 
price because of other characteristics which are 
associated with low prices but which are not 
included in the final submodel. 

The results of this analysis are significant as 
measured by the overall F-ratio. However, in 
the aggregate these four prediction variables 
resulted in explaining only 30 percent of the 
variation of the residuals ‘from the Stage I 
equation. 


Sweet corn contracts 


Variables used.—Seven predictor variables 
were included in the final analysis. Four of 
these were contract provisions and three were 
factors beyond the control of the individual 
firm. The variables and their categories are: 


Passed acreage provision: 

PA,=contract has no passed acreage pro- 
vision. 

PA;=some form of grower compensation 
for passed acreage specified in the 
contract. 

Provision for application of insecticide: 
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I,=no provision, or application at cost. 
I,=Insecticide applied at no cost to 
grower. 
Bonus for high yield: 
Y,=no bonus paid. 
Y2=some form of bonus yield stated n 
contract. 
Bonus for high moisture: 
M,=no bonus paid. 
M;,=some form of high moisture bonus 
stated in contract. - 
Average number of products in addition to 
sweet corn canned or frozen by plants: 
N= one additional product. 
N,=two or more additional products. 
Size of firm $ 
S;=small (Directory code: D, C, and B 
plants) 
S3= medium (Directory code: A, AA, 
and AAA plants) 
S= large (Directory code: AAAA plant) 
Competition # 
Ci=0—3 plants 
C’;=4 or more plants 


Results of estimation.—The results of the 
MCA analysis using as the dependent variable 
the residuals from the Stage I sweet corn re- 
gression equation are shown in Table 4. Rea- 
sonably good results were obtained from this 
analysis, particularly in comparison with the 
results of the pea contract analysis. Overall, 
seven out of a potential of ten predictor vari- 
ables yielded F, ratios that were significant at 
the 90 percent level of confidence or better. 
After adjusting for degrees of freedom, almost 
70 percent of the variance in the residuals from 
the Stage I regression equation was associated 
with the variation in these seven variables. Not 
only were more variables significant relative to 
the pea contract analysis but in addition the 
non-contract-provision variables, number of 
products processed, firm size, and a measure of 
competition in buying entered as significant 
variables. . 

The size variable, which has a significant Fi, 
is highly intercorrelated with the other variables 
and is, thus, not significant when the effect of 
these variables is held constant. The coefficients 
obtained indicates that large firms pay the 


4 This variable is based on size as defined in the Directory 
of the Canning, Freezing, Preserving Industries [2]. 

‘This variable indicates the pressures exerted upon 
plants using a contract by other plants in their immediate 
vicinity. Categories are based on the average number of 
plants within 20 miles of the plant using the particular con- 
tract. 
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Table 4. Results of multiple classification analysis with residuals from Stage I analysis as 
dependent variable, sweet corn contracts, Wisconsin, 1968 





Explanatory variable Coefficients 
and category® Unadjusted Adjusted 
_ dollars 
Passed Acreage — — 
PA, .409 382° 
PA: — .463 — 433 
Insecticide — — 
I — ADI — .518 
Ir .Sİ5 .666 
Yield bonus — 0 
Yı .420 .108 
Y: — 1.073 — .276 
High moisture bonus = = 
My . 230 — .015 
~ Me — .995 .066 
Additional oe = = 
1 568 420 
Na o — 341 — .252 
Firm size — 
St .320 — 013 
Sa — 558 —.167 
53 613 354 
a ca —.- — 
Cy —.721 — 541, 
Cs l .637 477 
Total sum of squares 47.418 
Explained sum of squares 35.794 
F-ratio 8.85 
R?, adjusted 67 


* See text for definition of categories. 


highest price, the smallest sized firms pay the 
' next highest and medium sized firms pay the 
lowest price. The coefficients of the number of 
products processed indicate that plants pro- 
cessing only one product in addition to sweet 
corn pay a higher base price than those plants 
processing two or more additional products. 
The competition variable coefficients indicate 
. the expected relation. Plants operating in areas 
where more than three plants process sweet 
corn used contracts quoting substantially 
higher prices than those used by plants in an 
area where there was less competition for raw 
product. 

The high moisture bonus predictor is highly 
correlated with other predictors, and both co- 
efficients exhibit a sign change when intercor- 
relation adjustments are made. The Fs ratio 
for the high moisture bonus is practically zero, 
while the F: ratio is significant at the 95 percent 
confidence level. This indicates that this pre- 
dictor, when considered. by itself, explains a 


Index 

Fy Fa p g of Inter- 

i correlation 
4.40 10.49 .1278 1118 .065 
4.85 21.84 1392 2327 — 293 
13.12 1.89 3042 2010 743 
5:47 06 1542 0007 1.070 
4.51 6.71 1308 - .0717 .260 
3.06 1.25 „1711 0267 883 
3.47 3098 1740 251 


significant portion of the variance in base con- 
tract price but, in combination with other 
predictors, contributes little to the analysis. 
The price influence is as expected for the un- 
adjusted coefficients but not for the adjusted. 
High yield bonus also has a high index of inter- 
correlation, but the category coefficients retain 
the same sign for the unadjusted and adjusted. 
As expected, the inclusion of a high yield bonus 
in a contract is associated with a lower base 
price. 

Contracts with a passed acreage provision 
quoted a significantly smaller base price than 
those without such a provision, as expected. 
The coefficients of the insecticide predictor have 
signs opposite to what was anticipated. The 
analysis shows that contracts which stated that 
insecticide would be applied at no charge to the 
grower contained higher base contract prices 
than those which specified no provision or 
which charged for the service. As the predictor 
is more significant in‘the adjusted than in the 
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Contract mumber—arrayed in ascending order 


Figure 1. Quoted base contract price and net contract price, sweet corn contracts, Wisconsin, 


1968 


unadjusted form,. intercorrelation with other 


variables does not appear to be a problem. How- 


ever, it is possible that the insecticide predictor. 


is reflecting the influence of omitted: variables. 


Overall Evaluation 


The proportion of the total variance in pea 
and sweet corn contract prices explained by 
both stages of the estimation process was calcu- 
lated by adding the explained sum of squares 
from each stage and dividing by the total sum 
of squares. For the pea contracts this gives an 
unadjusted R? of 0.83 and for sweet corn con- 
tracts an unadjusted R? of 0.95. These results 
lend strong support to the hypothesis that 
among-contract variation in the quoted base 
price is associated with variation in contract 
provisions. 


These results may be interpreted to say that 


while there is rather wide variation in quoted 
prices, once the other provisions of the contracts 
have been accounted for the net prices among 
contracts are not apt to differ to any great ex- 
tent. A comparison of quoted and net contract 
prices for sweet corn and pea contracts is shown 
in Figures 1 and 2 respectively. For sweet corn, 
for example, the quoted price ranges from a 
low of $12.50 per ton to a high of $21.00 per ton, 
for an overall range of $8.50 or 68 percent of the 
low price. On the other, hand, the net price 


ranges from a low of $13.40 per ton to $16.60 
for an overall range of $3.20 or about 24 percent 
of the low price. If the two extreme observations 
are excluded the range is only $1.80 or 12 per- 
cent of the low price. Similar relationships may 
be calculated for the pea contract prices. 


Summary and Conclusions 


A summary of the variables used in this anal- 
ysis and those used in the final estimates is pre- 
sented in Table 5. Out of a total of 14 variables 
relating to the pea contract, 6 entered signif- 
icantly in the final model, while 8 out of 12 
relevant variables entered the final estimates 
for the sweet corn contract. In general, the hy- 
pothesis that variation in contract base price 
is associated with variation in contract pro- 
visions was well supported. For sweet corn 
prices 95 percent of the variation was associated 
with variation in contract provisions; for pea 
prices, 83 percent. 

The finding of major economic significance 
was the relative equality of the contract net 
price, where net price was calculated by ad- 
justing the quoted contract price for the effect 
of the contract provisions. A practical conse- 
quence of this is that while the contracts may 
appear rather complicated by the presence of a 
large number of provisions, in the final analysis 
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Contract number—-arrayed in ascending order 
Figure 2. Quoted base contract price and net contract price, pea contracts, Wisconsin, 1968 


Table 5. Summary of variables used in con- the net price offered to the farmer is about the 


tract analysis, pea and sweet corn 
contracts, Wisconsin, 1968°* 





Pea Sweet corn 
contracts contracts 


Contract provisions 
Seed charge S N 
Harvest e S S 
Tare S N 
Passed acreage S S 
Date of payment N N 
Insecticide application S S 
Herbicide application N NA 
Net return guarantee S NA 
Field size bonus N NA 
Late planting bonus N NA 
Yield bonus N S 
Early planting bonus NA N 
High moisture bonus NA S 

Noncontract variables 
Additional products produced N S 
Firm size N S- 
Competition N S 


*S= variable used in final model; N e variable not used 
in final model; NA = provision not applicable to contract. 


same regardless of which contract he may sign. 
While one might not want to argue that the 
contracts analyzed here are “perfect instru- 
ments,” in some sense, it is clear that the same 
basic terms of trade are being offered to all. 
Whether these terms of trade are equitable for 
the farmer is, of course, another question. 

Finally, the results of this paper suggest the 
types of adjustments that should be considered 
when quoted contract prices are used in re- 
search. For example, if one were to compare 
contract potato prices among producing re- 
gions, it would be necessary to make the appro- 
priate adjustments for the various contract 
provisions in order to avoid the possibility of 
drawing erroneous conclusions. Similarly, in 
research focusing on the problem of choice 
among competing farm enterprises, where the 
commodities involved may be sold under con- 
tractual arrangements, quoted contract price 
should be adjusted for contract provisions to 
avoid a suboptimal product mix. 
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Economic Determinants of the Farm and Elevator Trends 
in the Volume of Corn Artificially Dried* 


LoweLL D. HaL 


The trend toward on-farm drying of corn is not consistent with the economic advantage of the 
elevator in performing the drying function. This study examines the factors that have infu- 
enced this trend, using four related analytical models: (1) an aggregate model using county 
census data; (2) a profit-maximization model of mdividual farmers; (3) a weighted regression 
of ownership probabilities based on farm and elevator survey data; and (4) a regression model 
of behavior response by market areas. Results of these models provide a composite picture of 
the relationships influencing the decision to dry corn on the farm. Three independent sources 
of data add validity to the overall conclusions. 


HE introduction of field shelling has 
stimulated a series of related techno- 
logical and structural adjustments in 

the production, harvesting, and marketing of 
corn. None has been more dramatic than the 
change in the conditioning requirements. The 
commodity has been altered from a readily 
storable product of relatively uniform quality 
to a highly perishable product (mold and fer- 
mentation may start within three days after 
harvest when corn is above 28 percent moisture) 
requiring rapid removal of excess moisture and 
special handling during harvesting, receiving, 
drying, and storing in order to maintain quality. 
An increasing proportion of an expanding 
production is being harvested as high-moisture 
shelled corn and marketed during a gradually 
shortening harvest period. The response to this 
pressure has been a rapid adjustment in drying 
capacity and associated services by farmers and 
country grain elevators. The volume of corn 
dried on Illinois farms increased by 385 percent 
(from 63.5 to 307.9 million bushels) during the 
period 1963~1969; the volume of corn dried by 
elevators increased by only 88 percent (from 
121.3 to 228.2 million bushels) [8, p. 11]. Econo- 
mies of scale in drying and the economic ad- 
vantage of elevators in their opportunity for 
lower drying costs! are not consistent with the 
observed slower rate of expansion at the ele- 
vators relative to the rate of expansion on farms. 


* The author is indebted to T. Takayama, J. H. Staple- 
ton, K. Y. Kau, and two AJAE reviewers for their assis- 
tance with the statistical portions of this article and for 
valuable suggestions in the organization and clarification of 
the text. 

1 The primary economic advantage of the elevator rela- 
tive to the farm lies in the opportunity to spread fixed costs 
of drying capacity over a 4-6 month drying season, whereas 
farm drying is restricted to approximately 1 month by the 
necessity of matching drying capacity to harvesting ca- 
pacity [7]. 


LoweLL D. Hrt és assoctate professor of agriculiural 
economics at the University of [linois. 


The objective of this research was to deter- 
mine whether the trend toward on-farm drying 
reflects a temporary adjustment process during 
a period of short-run disequilibrium or is a re- 
sponse to basic economic forces that on balance 
favor on-farm drying despite the advantage of 
the elevator in a simple comparison of direct 
costs. The investment decisions based on the 
answer to this question will largely determine 
the future structure and efficiency of the grain 
marketing industry, for a dryer is a basic com- 
ponent in grain handling systems for farms and 
elevators; if incorrect choices are made, the 
asset fixity associated with these investments 
will preclude reorganization of facilities for 
many years. 


Economic Framework for Choice 


The focus of this research was on the identi- 
fication and quantification of the economic re- 
lationships that influence farmers’ choices be- 
tween on-farm and off-farm drying of corn. 
Noneconomic variables that might imfluence 
the decision (e.g., personal relationships between 
elevator managers and farmers or community 
prestige due to technological progressiveness) 
were excluded from the analysis. Each firm was 
assumed to have profit maximization as its dom- 
inant goal, with no restrictions on its freedom 
to respond to perceived economic stimuli. 

The intended market outlet for corn is an 
important factor in the farmer’s choice in dry- 
ing, for if it is to be fed to livestock at the point 
of production, the cost of transportation to the 
elevator and back to the farm must be added 
to the elevator’s drying and storing charges. 
Off-farm drying, therefore, is more profitable 
on a cash-grain farm where transportation to 
the elevator is required regardless of the point 
in the market channel at which the corn is dried 
and stored. 

The profitability of on-farm drying relative 
to drying at the elevator varies with the volume 
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of corn dried. Larger capacity units can be 


purchased and installed at a lower cost per 
bushel of capacity, and labor requirements per 
bushel dried decline rapidly as capacity of the 
dryer is increased. The equipment necessary 
for an on-farm grain handling system (augers, 
holding bins, moisture tester, etc.) also-make 
drying less profitable on small-scale producing 
units. While either corn acreage or production 
may be used as a measure of size, the latter is 
preferable because the volume of corn to be 
dried (and therefore drying cost) is tied more 
closely to production than to acreage. Further- 
more, for cross-sectional data, important geo- 
graphical differences in yields and production 
would be concealed by use of acreage. Total 
acres farmed is also related to the drying de- 
cision, both because it is correlated with corn 
acreage and production and, more importantly, 
because it directly affects the alternative uses 
for limited resources such as labor. 

The greatest pressure on the available labor 
supply for grain farms occurs during planting 
and. harvesting, and availability of seasonal 
labor is often the limiting factor in short-run 
expansion of production. Field shelling does not 
significantly decrease this seasonal labor peak 
and the addition of a farm dryer increases the 
demands on both labor and management: How- 
ever, drying the corn at the elevator does not 
alleviate the labor pressure if the producer must 
wait for several hours to unload his corn. Not 
only does this increase the cost of transporta- 
tion through idled truck and driver, but since 
the driver often provides labor for harvesting 
as well as transporting even greater losses may 
be incurred through time lost for harvesting. 
The inability of an elevator to provide adequate 
services is often reported as the basis for the 
decision to invest in an on-farm grain drying 
and handling system. Inadequate service im- 
plies an excess of demand over supply and has 
meaning only at a specified price. Inadequacy of 
elevator services was therefore defined to be 
any nonprice restriction on receipts or volume 
of corn imposed by the elevator—e.g., waiting 
lines; intermittent and regularly scheduled 
closing of facilities during harvest; maximum 
limits on acceptable moisture levels; or refusal 
to dry farmer-owned corn. At the aggregate 
level, a relative measure of adequate service is 
the ratio between available capacity and volume 
of corn produced for each geographical area. 

Since drying is almost exclusively a shelled 
corn phenomenon (less than 2 percent of the ear 
corn harvested in Illinois is artificially dried), 


the drying’ problem is restricted to farms on 
which the corn is shelled in the field at harvest 
time. Considerable variation exists among 
individual farmers, as well as among geographi- 
cal regions, in the percent of corn field shelled. 
This variable is hypothesized to be important 
in the allocation of drying capacity between 
farm and elevator. 

Shelled corn storage capacity is often a pre- 
requisite to the addition of a dryer to the farm 
grain handling system, because a dryer without 
matching storage capacity adds to the season- 
ality of the labor requirements and decreases 
the farmer’s flexibility in his marketing de- 
cisions. Shelled corn may be stored on the farm 


for use as feed or for sale at a later date. In 


either case, moisture content must be reduced 
to safe storage levels.? Corn that is sold at har- 
vest need not be (and seldom is) dried on the 
farm. Thus, for any given level of production, 
the volume of corn stored on farm and the vol- 
ume of corn marketed at harvest are similar 
variables that measure the same general kind of 
phenomenon and are interchanged in ‘the 
models, depending on the availability of data. 
On-farm drying should be positively correlated 
with the volume of corn stored on-farm and 
negatively correlated with sales at harvest. 

The relationship between drying and storage 
has created questions of equity between land- 
lord and tenant in the responsibility for bearing 
the cost of ownership. Under crop share leasing 
arrangements the landlord is frequently unwill- 
ing to invest in new storage capacity, and the 
tenant is then faced with the less profitable 
alternative of furnishing both storage and dry- 
ing facilities. With less security than an owner- 
operator, the tenant may make such long-term 
investments only with reluctance. The preva- 
lence of on-farm drying is therefore hypothe- 
sized to be positively correlated with land 
ownership. The presence of part owner and 
multiple landlord situations in Illinois [12, p. 40] 
also influences these decisions because a part 
owner may invest in drying and storage facil- 
ities for his own farm even though most of the 
land that he operates is rented. 

For the farmer the primary cost factor as- 
sociated with drying corn at the elevator is the 
custom drying charge. In the short run, it is this 
variable rather than elevator costs that must 


2 Some livestock feeders store high-moisture shelled corn 
in silos and thus have storage capacity that is not related to 
drying capacity. This accounted for slightly less than 3 
percent of total production in Illinois in 1969 and was there- 
fore ignored in all subsequent analyses in this study. 
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be compared to on-farm drying costs in deter- 
mining the most profitable alternative. The 
drying charge is one of the few economic vari- 
ables in the farmer’s drying decision model 
over which the elevator manager can exert an 
influence. Since drying at the elevator is a good 
substitute for on-farm drying (at least with 
respect to the product obtained), the price- 
quantity relationship should exhibit a positive 
cross elasticity. A one percent change in the 
price of drying (elevator drying charge) will 
result in a percentage change in on-farm drying 
in the same direction equal to the cross elastic- 
ity coefficient. 

The decision to purchase a dryer is irrevers- 
ible in the short run, because of the low resale 
value of a dryer once it has been installed. Only 
as the equipment is depreciated will the farmer 
be likely to reevaluate the choice. Therefore, 
total numbers of dryers in any given region 
should be a positive function of the number of 
dryers at a previous point in time. Due to 
friction in the adjustment process and the 
rapidity with which changes in size, enterprise 
specialization, and method of harvest are taking 
place, there is considerable lag between the 
time of decision to buy a dryer and the time of 
actual purchase. This lag can be explained by 
capital restrictions, by lack of technical infor- 
mation, by inability to schedule dryer installa- 
tion, or any of several other imperfections in the 
system. As a result, there is an equilibrium 
number of dryers for any given “state of the 
arts’”’—e.g., farm size, harvesting method, dry- 
ing charge—that is seldom reached because of 
the dynamics of the system and the continuing, 
rapid increase in causal variables such as field 
shelling and farm size. To state the same propo- 
sition in another way: The number of dryers 
purchased during any given period includes 
those purchased by farmers who had previously 
shifted to field shelling but had been unable to 
have a dryer installed, as well as those farmers 
currently changing harvesting techniques and 
receiving immediate delivery of a dryer. 


Methodological Approach 


The diversity of the relationships and of the 
objectives of the intended recipients cannot 
readily be incorporated into a single model. To 
provide a better understanding of the relation- 
ships among the variables as well as between 
production and marketing firms, four models 
were employed with variables and data selected 
for each model based on the economic frame- 
work developed above: (t) a multiple regression 
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model using county census data; (2) a norma- 
tive model of profit maximization based on 
budgeting data for individual farmers; (3) a 
regression model of individual producer be- 
havior using data from a survey of Illinois 
producers and marketing firms; and (4) a re- 
gression model of market areas using data from 
the same survey. 


A Regression Model Based on 
Illinois County Data 


At the aggregate level the difference in the 
number of farm dryers among geographical 
areas of Illinois was investigated through a 
multiple regression model using census data for 
each county. Seven independent variables were 
included in an equation of the form 


F = a + bıXı + boX— + bX; + bX: 
+ bsX5 + bX o + bX + u 


The dependent variable (Y) was the number of 
dryers on farms as reported in the 1964 Census 
of Agriculture. Farm type (X1) was recorded as 
the percent of total farms in a county classified 
in the Census as cash-grain farms. Nine farm 
types were identified in the Census for Illinois, 
based on the major source of income from sales 
of farm products. Variable 1 identified farms 
whose major source of cash income was from 
grain but did not differentiate corn from wheat 
and soybeans and excluded farms producing 
corn for sale if some other enterprise resulted in 
a larger gross income. The problem arising from 
use of this classification will be discussed later. 

The size of the corn enterprise was measured 
by the average bushels of corn harvested for 
grain on farms reporting corn. The 1964 Census 
records total bushels of corn harvested and 
number of farms reporting corn. The ratio of 
these two variables was used as X: for each 
county. 

Data on the use of field shelling equipment 
are not available at the county level. Although 
the number of combines on farms Is reported, it 
is not indicated whether they are used for corn 
or only for soybeans and small grains. The per- 
cent of production field shelled is published on 
an annual basis by crop reporting districts by 
the Illinois Cooperative Crop Reporting Ser- 
vice. While additional variation exists within a 
crop reporting district, the similarity of crop- 
ping patterns and practices within districts 
provides some justification for using the same 
percentage figure for all counties within the 
same district. 
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Because data on the number of farms report- 
ing dryers were available for both 1959 and 
1964, it was possible to use the 1959 data as 
an explanatory variable (X4) in the model. 
Additional observations over time would have 
been valuable but were not available. 

The average volume of corn stored per farm 
(Xs) for each county in the state was available 
from an unpublished sample survey made by 
the Illinois Cooperative Crop Reporting Ser- 
vice. The percent of farms tenant-operated was 
calculated from census data for each county and 
used as variable Xe. 

Counties vary considerably in the number of 
farms producing corn, and it appears that this 
is the reason for much of the county-to-county 
variation in the number of farms reporting 
dryers. An adjustment would be required to 
account for this variation. The alternative of 
including the number of farms reporting corn 
as an independent variable (Xz) was chosen in 
preference to making an adjustment in the de- 
pendent variable. 

The regression model using county census 
data omitted three of the variables originally 
hypothesized to be important determinants in 
the drying decision. Availability of seasonal 
labor was excluded from the ‘model, since no 
measure of seasonal labor pressure or availabil- 
ity was found at the county level. Adequacy of 
elevator facilities was also deleted from the 


model when no significant relationships were 
found between the number of dryers and the 
ratio of elevator capacity to total corn produc- 
tion. The ratios of drying capacity or receiving 
capacity to total volume are more direct mea- 
sures of the adequacy of services, but these 
data are not available at the county level. 

A similar problem exists for elevator drying 
charges, hypothesized to be one of the most im- 
portant variables in the study. A mail survey 
conducted in 1965 identified drying charges at 
Illinois elevators in 58 of the 102 counties [6]. 
Inclusion of this variable and the necessary 
reduction in number of observations had little 
effect on the results of the model. None of the 
functional forms investigated resulted in sig- 
nificant coefficients for drying charges. How- 
ever, variability of charges within a given 
county, the necessity of classifying elevators 
along county lines without regard to the in- 
dividual market areas, and the limited number 
of observations available may have been re- 
sponsible for obscuring the effect. Rather than 
restrict the sample size, this variable was not 
included in the final model. 

Over 81 percent of the variation in number of 
farm dryers per county was accounted for by 
the linear influence of the variables shown for 
equation 1, Table 1. The regression coefficients 
for all the variables were significantly different 
from zero at the 5 percent level. 


Table I. Regression coefficients showing relationship between number of dryers on farms 
and selected farm characteristics for Ilinois counties, 1964 





Independent variables Unit 
A: Percent of eigen farms percent 
A&A: Average bushels of corn harvested per bushel 
Xa Poet of production field shelled percent 
Xx Number of farms reporting dryers in ~ farms 
X; oe bushels of shelled corn stored bushel 

on-farm 

As Percent of farms tenant operated percent 
Xz Number of farms reporting corn farms 


Xs Variable 4 squared 


Coefficient of multiple determination (R?) - 
Dependent variable intercept 
Number of observations 


Equation 1° Equation 2* Equation 3b 
.90 529 
(4. i (4.19) (3.01) 
: 006 
(3. ‘Bi (4.11) (3.70) 
.97 1.13 í 
(2.21) (2.62) (1.73) 
.403 1.11 — .61 
(2. us (3.43) (—4.53) 
.006 .004 
(3. 50) (3.27) (2.99) 
— 1.34 — 1.54 — .837 
(—2. 70) (—3.14) (—2.11) 
078 .076 063 
(8. 67) (8.72) (8.88) 
(-- 2,54) 
812 824 647 
— 106 —119 —70 
102 102 102 





® ‘The dependent variable in equations 1 and 2 was the number of dryers on farms in 1964, 
b The dependent variable in equation 3 was the change in number of farms per county reporting dryers between 1959 


and 1964. 
© Numbers in parentheses are values of the f statistic. 


+ 
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The number of dryers on farms increased 
with an increase in bushels of corn harvested, 
percent of production field shelled, number of 
farms with dryers in 1959, on-farm storage, and 
number of farms producing corn. Increases in 
the percent of tenancy decreased the number 
of farm dryers in the county. The relatively low 
t-value for the field shelling variable is attribut- 
able to the limitations of the data which pre- 
cluded differentiation among counties in a crop 
reporting district. 

The positive sign on the coefficient for the 
percent of cash-grain farms was not consistent 
with the hypothesized relationship. However, 
an examination of the classification criterion 
and the simple correlation between bushels of 
corn harvested per farm and the percent of 
cash-grain farms in a county (r=.59), revealed 
that variable 1 indicated size of enterprise more 
than it indicated the intended market outlet of 
the corn (i.e., livestock feed versus cash sales). 
A cash-grain farm (by the census classification) 
could obtain over half its gross income from 
the sale of soybeans and wheat and still feed 
all the corn produced to livestock. 

The functional form of the relationship be- 
tween the number of dryers on farms in 1959 
and the number on farms in 1964 was difficult 
to determine from cross-sectional data with ob- 
servations for only two points in time. The 
assumption that dryer purchases are cumula- 
tive and seldom reversible suggested a positive 
relationship between the variables. The simplest 
assumption was that the number of dryers in 
1964 was a linear function of the number of 
dryers in 1959. The coefficient of .4 for variable 
4 (the number of farms with dryers in 1959} 
was significantly different from zero at the 5 
percent level but suggests that ten additional 
dryers in 1959 in any particular county would 
have resulted in only four additional dryers in 
1964. 

However, this is not consistent with the as- 


3 The 1959 Census of Agriculture reported the number of 
farms with dryers but not the number of dryers on farms. It 
was assumed in equations { and 2 that the number of farms 
with dryers was a good measure of the number of dryers on 
farms and that the results of the analysis would be similar 
with either variable. This assumption was tested using 
1964 data, which reported both number of farms and num- 
ber of dryers, by substituting one variable for the other in 
an otherwise identical equation. The percent of explained 
variation in the equations, the sign and magnitude of the 
coefficients, and the significance levels as indicated by the £ 
test suggested that the two equations differed primarily by 
some constant multiple to allow for a small number of farms 
reporting more than one dryér, 
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sumption of irreversibility of purchasing de- 
cisions. An additional assumption, based upon 
the adjustment patterns hypothesized earlier, 
suggests a further refinement in the statistical 
model. The number of dryers in a county at any 
point in time depends upon the characteristics 
of the county and upon the degree to which the 
farmers in the county have been able to adjust 
toward an equilibrium—e., the position where 
the number of farmers wanting dryers or who 
can increase profits by purchasing a dryer is 
just equal to the number of farms with dryers 
(given the present magnitude of all variables 
that affect the purchase of a dryer). If all vari- 
ables except the number of dryers are held con- 
stant In a comparison among counties, the vari- 
ation in the number of dryers per county must 
reflect the state of adjustment toward the equi- 
librium. Following this line of reasoning, the 
larger the number of dryers in a county (other 
things constant), the smaller the gap between 
the equilibrium number of dryers and the pres- 
ent number of dryers. Since the divergence be- 
tween equilibrium number and actual number 
acts as a stimulus for adjustment, the rate of 
increase between the two time periods should 
be smaller as the number of dryers in a county 
increases. Such a curvilinear relationship was 
obtained by including a squared term as shown 
in equation 2 (Xs). The percent of variance ex- 
plained was slightly greater for equation 2 than 
for equation 1. The coefficients for all variables 
except X, were very similar. The value of thet 
statistic for variable 4 was increased from 2.38 
to 3.43 by the change from the linear relation- 
ship in equation 1 to the nonlinear relationship 
in equation 2. The combined effect of the num- 
ber of farm dryers in 1959 on the number in 
1964 thus varies with the magnitude of variable 
4 in equation 2. 

Equation 3 was used to further test the hy- 
pothesis that the relationship between the num- 
ber of dryers in 1964 and the number of farms 
with dryers in 1959 is curvilinear. The depen- 
dent variable for equation 3 was the number of 
farms reporting dryers in 1964 minus the num- 
ber of farms reporting dryers in 1959. The 
independent variables were the same as for 
equation 1. While the percent of explained vari- 
ation was only 65 percent, the coefficient for 
variable 4 was negative (—.61) and significantly 
different from zero at the 1 percent level, sup- 
porting the hypothesis that the rate of expan- 
sion of on-farm drying decreases as the number 
of dryers in a county increases. 
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The relationships described in equations 2 
and 3 suggest that, given the level of field 
shelling, bushels harvested, etc., some Illinois 
counties were in equilibrium with respect to the 
number of farm dryers in 1959, and there was 
little pressure for increasing the number. The 
additional dryers purchased in these counties 
between 1959 and 1964 resulted primarily from 
the increase in the number of farms with field 
shellers and from the continuing farm consoli- 
dation which created larger, more specialized 
production units. With the limited time series 
data available, these conclusions are of neces- 
sity very tenuous. The fact that two years’ 
data do not refute the hypothesis is encouraging 
but not conclusive. 


A Normative Model: of the Producing Firm 


The aggregate model using county census 
data establishes a statistical relationship among 
the variables but provides little basis for deter- 
mining causality as related to the assumption of 
profit maximization. Linear programming pro- 
vides a technique for exploring the choice be- 
tween on-farm and off-farm drying within the 
framework of limited resources allocated among 
competing alternatives so as to maximize prof- 
its. The model was structured to focus on two 
questions: (1) under what conditions will dry- 
ing corn on the farm be more profitable than 
drying at the elevator; and (2) what is the 
effect of different elevator drying charges on the 
profitability and organization of the farm. The 
basic model and coefficients were obtained from 
Van Arsdall and Elder [17], and additional 
constraints and alternatives were incorporated 
to permit a choice between drying on the farm 
and drying at the elevator. 

The Van Arsdall-Elder study determined the 
minimum cost farm plan for specified levels of 
gross Income for each of several farm types. 
“Input-output data used in this study were 
synthesized from the farm records of efficient 
commercial farmers, results of production ex- 
periments, and physical performance standards. 
A high level of managerial efficiency was as- 
sumed. The procedure involved establishing 
several sets of full-time laborers equipped with 
basic field machinery. All other resources were 
made available without limit, and minimum 
cost solutions were programmed for successively 
higher levels of gross income until the maximum 
attainable level of gross income was reached” 
[17, pp. 6-7]. The results produced an average 
cost curve for each farm type considered. Each 


farm type was identified by specifying whether 
the farm was: (1) a one-man, two-man, or 
three-man operation, indicating the the number 
of full-time employees contributing 2,500 hours 
of labor per year‘; (2) a four-row, six-row, or 
eight-row farm, indicating the basic equipment 
complement and the accompanying labor co- 
efficients; and (3) a cash-grain or a grain-live- 
stock farm, indicating the enterprise specializa- 
tion and the accompanying changes in costs and 
efficiency. 

This basic model was modified to include the 
alternatives of drying corn on the farm or drying 
at the elevator. The total acreages® associated 
with the minimum cost solutions from the Van 
Arsdall-Elder model were introduced as re- 
strictions, the gross profit restriction was re- 
moved, and the adjusted model was solved for 
the maximum profit organization of the alter- 
native activities. 

It was assumed that all corn produced was 
dried whether it was to be sold or fed to live- 
stock. Elevator drying charges were based on 
the removal of ten percentage points of mois- 
ture. Trucking charges of three cents per bushel 
were used for any corn moving from farm to 
elevator or from elevator to farm. On-farm 
costs of drying were calculated using engineer- 
ing data and prices quoted by equipment manu- 
facturers. Capacity ratings were based on 
manufacturer specifications of bushels per hour 
for a five-point reduction in moisturé. Each 
bushel of hourly capacity purchased in the 
model had an annual cost of $7.75 and per- 
mitted drying 150 bushels per year at an aver- 
age moisture reduction of ten percentage 
points. In addition, each bushel of corn dried 
had an operating cost of 2.7 cents and required 
.006 hours of labor. 

Parametric programming was used to range 
the objective function for the vector “drying 
corn at the elevator” from 5 cents to 15 cents 
per bushel for removing 10 percentage points of 
moisture. The results obtained from the model 
are illustrated by the solutions for the four 
farm types shown in Table 2. Solutions for the 
three cash-grain farms show that no corn was 


t For two-man and three-man farms, supervisory labor 
was subtracted from this 2,500 hours. Seasonal labor could 
be hired, but the sum of operator labor plus seasonal labor 
could not exceed 2,500 hours for each full-time employee. 

ë Since constant returns to scale were assumed for the 
drying activity in the linear programming model, size of 
farm (in acres) rather than size of the enterprise was the 
more relevant variable. Size affected only the relationship 
between land and labor, not the-cost coefficients for drying. 

S 
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Table 2. Profit maximization linear programming solutions for four farm types when elevator 
drying charges are varied from 5 to 15 cents per bushel 








Farm type i-man, 4-row grain 2-man, 8-row gram 3-man, 8-row grain a ‘ive ai 
Drying charge" (cents per bushel) 5-7 9-10 11 13-15 919% 11 12-15 5-7 8-10 11 12-15 5-7 8-15 
Farm ae (acres) 575 575 575 575 1,600 1,600 1,600 2,100 2,100 2,100 2,100 750 750 
Acres of corn 382 264 150 19 7 880 64 1,470 1,470 637 143 45 0 
Acres of soybeans 0 139 253 383 240 1,056 0 0 833 1,327 480 525 
Acres of wheat 106 112 64 112 310 310 407 407 407 407 146 146 
Corn dried on farm (bushels) 2,378 0 846 7,960 O 6,300 13,554 17,858 0 0 
Truck wet corm to elevator 47,765 32,954 18,474 122,199 109,210 O 183,750 177 1450 66, 7 0 4,925 0 
Truck dry corn to farm 0 0 0 0 0 6, ‘674 O 30,273 30,638 
Corn dried at elevator 47,765 32,954 18,474 0 122,199 109,210 0 183,750 177,450 66,077 0 4,925 
Corn purchased 0 0) 0 0 0 0 0 0 0 0 0 25.373 30,638 
Com sold? 47,526 32,789 18,382 Q 121,588 108,663 O 176,157 176,563 65,747 0 9 
Corn fed on farm 0 0 235 2,386 0 842 7,920 6,674 6,268 13,487 17,769 30,273 30,638 
Hog production (litters) 0 0 24 9 8t 6 64 139 183 311 315 
Seasonal labor hired 305 310 340 398 451 431 738 755 462 496 65 72 
VME of annual labor# 11.50 10.25 7.81 7.98 11.38 7.52 7.50 7.68 7.78 8.03 7.97 10.78 10.72 


* Based upon removal of ten points of moisture. 


> Drying charges below nine cents were not used since all corn was being dried at the elevator. Charges below nine cents would have altered the 


solution only by transi acres from soybeans to corn. 
° All corn is shown as valent bushels of 15.5 
handling loss and ad ave shrink which are gen 
d The high VMP of labor observed in these solutions is the 


dried on the farm when drying charges were 
below 11 cents per bushel on one-man and two- 
man farms or 8 cents on three-man farms. As 
drying charges increased, corn production be- 
came less profitable relative to soybeans and 
acreage was shifted between these crops. At 
charges above 10 cents per bushel, on-farm 
drying became competitive with livestock and 
crop production for the limited supply of 
seasonal labor and on-farm drying capacity was 
purchased. At drying charges of 13 to 15 cents, 
no corn was taken to the elevator to be dried 
and all corn produced was dried on the farm 
for feeding. In general, any corn produced on 
the farm and fed to livestock was dried on the 
farm-—i.e., a trucking charge of 3 cents per 
bushel prohibited hauling grain both to and 
from the elevator. Special arrangements such 
as grain banking were not included in the model, 
and the trucking charge was based on commer- 
cial rates rather than farmer transport by 
wagon. It should also be noted that labor was 
the limiting resource in all of the solutions, and 
the seasonal labor requirements for harvesting 
and drying corn were largely responsible for the 
choice between on-farm and off-farm drying. 
Additional variants of the model (results not 
included in Table 2) indicated that restrictions 
limiting corn production while maintaining or 
increasing profitability of the enterprise (e.g., 
introduction of a feed grain program) made it 
profitable to dry corn on the farm and truck it 
to the elevator for sale. 

On livestock farms the lower corn yield and 
higher livestock returns tipped the delicate 
profit balance betwee corn and soybeans in 


ercent moisture corn, Differences between the number of bushels dried and the bushels sold are 
accepted as 4 percent. 

result of the manner in which seasonal labor was tied to total labor and the relatively 

high levels of efficdency assumed in constructing the technical coefficients, 


favor of soybean production. Even at a drying 
charge of five cents per bushel, it was more 
profitable for livestock farms to use the limited 
labor supply to produce soybeans and purchase 
feeding requirements from the elevator. Corn 
could be purchased in the model at three cents 
(plus trucking costs) above the farm price of 
corn. Approximately 5,000 bushels of corn were 
produced by the livestock farm at the lower 
level of elevator charges. This was dried at the 
elevator and returned to the farm. 

Parametric programming on the right-hand 
sides demonstrated the effect of changing the 
land-labor ratio on the decision to use on-farm 
drying (Table 3). Livestock production was not 
included as an activity on the cash-grain farm 
in this model and grain production was re- 
stricted by total acreage, so there was no alter- 
native use for the labor of the two full-time 
employees. Both seasonal and total labor were 
in slack at farm sizes below 1,200 acres. As 
acreage increased, the demand for labor in- 
creased. Corn was dried on the farm until labor 
requirements forced a choice between drying of 
corn and production of corn. As acreage was 
increased past this point, sufficient wet corn 
was taken to the elevator to free the labor re- 
quired for operating the increased acreage. 
Since constant returns to scale were assumed 
for the drying activity, size of farm rather than 
size of enterprise was the relevant measure in 
the linear programming model. 

A similar relationship is evident for the live- 
stock farm, except that the opportunity cost for 
labor was increased by the hog enterprise alter- 
natives and off-farm drying became dominant 
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Table 3. Profit maximization linear programming solutions for two farm types of varying sizes 





Farm type 2-man, 8-row grain 2-man, 8-row livestock 

Farm size (acres) 600 1,200 1,400 1,600 300 400 700 1,000 1,200 1,400 1,500 1,600 
Acres of corn 420 840 980 890 210 280 490 700 840 980 1,050 890 
Acres of soybeans 0 0 0 230 0 0 0 0 0 0 230 
Acres of wheat 58 116 136 310 58 78 136 169 233 272 291 310 
Corn dried on farm 52,500 105,000 1,445 O 26,250 35,000 25,899 14,174 Q 0 0 0 
Truck wet corn to elevator 0 O 121/055 111,298 0 35.351 73.326 105,000 122,500 131,250 111,298 
Truck dry corn to farm 0 0 0 O 12,764 210 007 11,017 4,449 L1 0 
Corn dried at elevator* 0 O 121,055 111,298 0 35,351 73,326 105,000 122,500 131,250 111,298 
Corn purchased 0 0 0 0 12,764 210 0 0 0 0 0 
Corn sold 52,238 104,475 121,888 110,741 0 O 35,174 70,953 93,458 117,438 129,428 110,741 
Seasonal labor hired 0 6235 650 435 80 112 181 250 335 460 524 435 
VMP of annual labor Q 2.57 9.34 7.44 7.44 7.77 7.92 7.81 7.68 7.68 13.70 
Hog production (litters) 400 360 265 166 113 46 12 8 
Com fed on farm 38,882 35,035 25,769 16,110 11,017 4,449 1,165 0 

® The elevator ng charge was 10 cents per bushel for a reduction of 10 percentage points of moisture. 

b Hired labor in solution was seasonal labor required for harvesting and drying 105,000 bushels of corn. Since the restriction on annual labor 


was not reached, the VMP for total labor was still zero. 


at a smaller farm size. The relationship between 
farm size and ownership of drying capacity on 
farms is opposite what would be expected from 
studies of economies of size. No scale factor was 
included in volume of corn dried,§ and the effect 
exhibited in this model is solely a function of 
alternative uses for labor. This distinction is 
important when comparing the results with 
those of the regression models. 


Regression Models of Producer Behavior at 
the Firm Level and by Market Area 


The linear programming solutions of the pre- 
vious model indicated what farmers should do 
to maximize profits but did not represent how 
individual farmers actually respond to these 
economic stimuli. There are some constraints 
upon managers that were not included in the 
linear programming model; and farmers respond 
to many motivations in addition to the goal of 
profit maximization. 

To obtain more detailed information on farm 
characteristics as they relate to the choice be- 
tween on-farm and off-farm drying, a question- 
naire was mailed to a sample of Illinois farmers. 
Twenty counties were selected so as to obtain a 
range of data on farm characteristics and mar- 
ket organization. Within each county a 6.7 
percent random sample was drawn irom the 
Agricultural Stabilization and Conservation 
Service’s county listing of all farm operators, 


and 1,844 questionnaires were mailed to these. 


operators. Replies were received from 483 
farmers. Another random sample of 100 farmers 
was drawn from the list of nonrespondents and 
contacted by telephone; 83 of these, who qual- 


6 Economies of size in farm dryer capacity are relatively 
small over the relevant range of sizes. In the programming 
model it was assumed that the size of dryer was matched to 
the volume of corn so that all dryers were utilized to full 
capacity for 300 hours per year. 


ified as current operators, provided information 
on their farm operations. 

Response data from mail questionnaires are 
always subject to question as to their representa- 
tiveness of the population being studied. Re- 
spondents are known to be biased (in their 
attitude toward mail questionnaires, if nothing 
else); and it is Important to determine whether 
they are biased with respect to the variables 
and relationships under analysis. Tests of the 
equality of means (4:,=y,;,), variances (o%,, 
=g?) and regression coefficients (8;,=8;,) 
identified no significant differences in the two 
samples; the combined data were assumed to be 


Tepresentative of the total population under in- 


vestigation.’ 


7 The tests for the equality of variances and means ob- 
tained from two independent samples are available in stan- 
dard statistical textbooks [3, pp. 106, 121; 14, pp. 100-118]. 
Tests of the following hypotheses were made for the depen- 
dent variable and all independent variables used in the 
regression analysis; Hi:o7,oin; Hal pir pia, where of is 
the population variance of' variable $, 4; is the population 
mean of variable ¢, and the subscripts r and n refer to the 
respondents to the mail questionnaire and the telephone 
sample of nonrespondents respectively. The hypotheses of 
equal variances were not rejected for any of the variables. 
The hypotheses of equal means were rejected for the vari- 
ables of bushels of corn harvested and percent of production 
field shelled. The nonrespondent group harvested less corn 
and field shelled a smaller proportion than respondents. 

Since these were major variables in the analyses it was 
important to determine if the relationship between these 
independent variables and the ownership of a dryer differed 
significantly between the two groups. Several tests have 
been developed for comparing the slope of two regression 
lines [1; 9, p. 136; 14, p. 432; 15, p. 173; 16, p. 558]. Under 
the assumption of equal variances and the hypothesis that 
Bir™= Bia it can be shown that all these tests reduce to the 
simple statistic: 


bir oe ba 


: J (SSE, + SSEn) (Cisr + Cun) 
tt, + ë — 2(K + 1) 


ECONOMIC DETERMINANTS OF CORN ARTIFICIALLY DRIED / 


The questionnaires returned by producers 
identified for each farm the size and type of 
farm; the harvesting, conditioning, and market- 
ing practices; and the elevator (or elevators) 
with which the operator did most of his grain 
business. The manager of each elevator identi- 
fied in the producer survey was interviewed by 


telephone to determine the adequacy of services 


and facilities, growth over the past five years, 
and charges for drying during that time. 


Probability of dryer ownership 


The effects of the various characteristics of 
farms and elevators on the prevalence of on- 
farm drying equipment were estimated using 
ordinary least squares to solve a multiple re- 
gression model. Since purchase of a farm dryer 
is a dichotomous decision, the analysis requires 
a model of binary choice. The simplest ap- 
proach is the linear model using a 0 or 1 de- 
pendent variable. While all the assumptions of 
ordinary least squares are not met,® the model 
still provides unbiased estimates of the param- 
eters. The dependent variable for each observa- 
tion was assigned a value of 1 if the farm had a 
grain dryer and Q if the farm did not have a 
dryer. The characteristics of each farm were 
used as independent variables and the param- 
eters relating them to the ownership or non- 
ownership of a dryer were estimated. 

Size of the enterprise was measured as the 
volume of corn harvested. Farm type was en- 
tered as a dummy variable with a value of 1 for 
any farm where less than 10 percent of total 
corn production was fed on the farm. The re- 
quirement of dry (i.e., storable) corn for live- 
stock feed requirements was identified as the 


where bir and bis are the regression coefficients for the #th 
variable of the two respective samples, obtained by running 
identical regressions on each sample, SSE is the error sum of 
squares, Z(Y iP), Cy is the ith diagonal element of 
the inverse of the independent variables cross product 
matrix, # is the sample size and K is the number of inde- 
pendent variables, The subscripts r and # refer to the re- 
spondent and nonrespondent samples. 

The hypothesis of equal regression coefficients was not 
rejected for any of the independent variables except bushels 
of corn harvested. This coefficient was significantly smaller 
for the nonrespondent group, suggesting the possibility of 
a reaction threshold below which farm size has little or no 
effect. Regression is not an appropriate model for testing 
this hypothesis. Since this was the only difference identified, 
it was assumed that the respondent bias would not alter the 
conclusions of the analysis. 

8 Specifically, the assumption of homoscedasticity is vio- 
lated [5, pp. 248-255] and the ordinary least squares esti- 
mates are inefficient although Ynbiased. 
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relevant aspect of farm type through the results 
of the linear programming model and the 
county regression analysis. The use of field 
sheller equipment was also entered as a zero- 
one variable with a value of 1 assigned to any 
farm harvesting over one-half of total pro- 
duction with an ear corn picker. 

Variable X, was the volume of corn sold off- 
farm at harvest, in thousands of bushels. Ten- 
ancy was entered as a dummy variable, Xz, 
with a value of 0 assigned to any farm where 
more than 10 percent of the land operated was 
owned. Less than 10 percent ownership was 
assumed to be inadequate to provide a “base of 
operation” on which a drying facility could be 
erected with assurance of an adequate minimum 
volume. 

Drying charges were obtained from the ele- 
vator identifed by each farmer, regardless of 
whether the farmer had’ purchased drying ser- 
vices from the elevator. The drying charge was 
reported as the total charge per bushe) for re- 


. moval of 7 percentage points of moisture. 


Differences among elevators in their minimum 
charges, their rates per point, and the level to 
which the corn is dried, made comparability 
dificult for moisture removal below 7 points. 
Previous surveys had also indicated that 7 
points was approximately the average moisture 
removed by elevators during 1967. It was ev- 
ident from the linear programming model that 
the variations in charges above certain levels 
resulted in little or no response. When on-farm 
drying is economically preferable to drying at 
the elevator and total production is dried on 
the farm, additional increases in charges obvi- 
ously do not affect farm profits or decisions. To 
incorporate this relationship into the math- 
ematical model, the square of drying charges 
was entered as X7. 

The adequacy of services was entered in the 
model by three measures: (1) a rating scale 
based on the frequency of waiting lines, number 
of times and length of the period the elevator 
was closed due to insufficient drying capacity, 
restrictions on moisture levels at which farmers 
could deliver corn, and evidence of expansion 
of facilities during the past 5 years; (2) a zero- 
one variable indicating whether or not the ele- 
vator dried corn for farmers; and (3) a zero-one 
variable representing each farmer’s subjective 
evaluation of the adequacy of elevator services. 
None of these variables in any of several forms 
of the equation resulted in significant coefi- 
cients. This lack of conclusive results may have 
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Table 4. Effect of selected farm character- 
istics on the probability of owning 





a grain dryer in Illinois 
Independent variables Regression coefficients 
S— Unit or Code eoo 
No. Description Equa- Equa- 
tion 1* tion 2° 


1 Corn harvested 1,000 bushels O15 .010 
: {£ 9,63 { 14.80) 
2 Farm type 1 if cash-grain — 084 — Oli 
9 if Hvestock {—2.02) (—3.52) 
3 Method of 1 if ear corn — .270 — .330 
harvesting 0 if field shelled (—6.52) (—8.67) 
4 Corn sold 1,000 bushels — 018 =: 2016 
at harvest (~5.46) (—7.57) 
§ Tenancy Lif<10% of farmisowned — .078 — .060 
Oif>10% of farmisowned (—2.01) (—5.09) 
6 Drying charge cents/bushel/7 points .086 .081 
( 1.56) ( 8.51) 
7 Drying charge — 004 ` 
squared (—-1.60) (—8.17) 
Dependent variable intercept í — .10 — .02 
Coefficient of multiple determination (RÀ) 29 .90 
Number of observations 4349 434 
Dependent variable: Probability of dryer ownership (in decimal 
equivalents) 
2 Unweighted regression model, 


b Weig ted regression model with values of .001 and .999 assigned to 


h 
FLO and J;>1 respectively. 

WaS: in parentheses are values of the / statistic, 

d The number of observations is less than the total response previously 
reported because of incomplete data on one or more of the variables in 
the regression. Farms reporting no corn grown were also deleted from 

e sample, 


been due to improper specification of the factors 
reflecting adequacy of services and to the time 
lag between producers’ decisions to buy dryers 
and the observations on the market adequacy. 
Since none of the measures used for this vari- 
able improved the explanatory power of the 
equation, further analysis of the relationship 
was deferred until better data could be obtained. 

The results of fitting the regression by ordin- 
ary least squares are shown in Table 4, under 
equation 1. The regression coefficients are in- 
terpreted as the effect of a one-unit change in 
the independent variable on the conditional 
probability of owning a dryer. All coefficients 
are significant at the 1 percent level except the 
coefficient for elevator drying charges. The sign 
and magnitude of all the variables are consis- 
tent with the hypothesized relationships. A 
1,000-bushel increase in the volume of corn 
harvested increases the probability of dryer 
ownership by .015. The probability is lower for 
a cash-grain farm, for ear-corn harvesting, and 
for a tenant-operated farm. An increase in the 
volume of corn sold at harvest also decreases 
the probability of dryer ownership. As the dry- 
ing charge increases, the probability of dryer 
ownership increases, but at a decreasing rate, 
reaching a maximum at approximately 10 cents 
for 7 points of moisture removed. 


f 


The low coefficient of multiple determination 
(.29) is consistent with other studies using a 
grouped or dichotomous dependent variable 
[2, p. 942; 10, pp. 591-605; 11, pp. 250-256]. 

An assumption of the ordinary least squares 
technique that is essential in interpreting tests 
of significance in the preceding analysis is that 
E(UU") =o. This implies that E(u;u;)=0 for 
all 17, (i.e., disturbance of the different obser- 
vations are independent of one another) and 
E(uju;)=o* for all t=7 (i.e, a constant vari- 
ance, of, over all observations). 

However, in a model of binary choice when Y 
may assume values of only 0 or 1, this assump- 
tion is untenable, as illustrated by Johnston 
[9, p. 227]. Goldberger [5;, p. 250] has suggested 
a procedure for weighting the data to obtain 
homoscedastic disturbances so that ordinary 
least squares can be applied to the transformed 
data. He recognizes (but does not resolve the 
problem) that the weighting procedure allows 
E(y;) to fall outside the interval between 0 and 
1—inconsistent with the definition of y as the 
probability of an event occurring. In addition, 
the diagonal elements of the weighting matrix, 
which Goldberger identifiesas ` | | 


1 
VIL — 9)’ 


‘are undefined for values of 9KO and 921. An 


ad hoc procedure was used to circumvent this 


l problem. Since J= Ely: / Xà) (i.e., Yi is the ex- 


pected value of y; given X;), 9; is interpreted as 
a conditional probability. Then, by definition, 
all 9; must lie between 0 and 1. Any combination 
of X’B that results in values greater than or 
equal to 1 is redefined to be 4;=1—a and any 
that results in values less than or equal to 0 is 
redefined as #;=a where a may be any positive 
number as small as desired. The weighting 
matrix is then used to transform the original 
data, and the equation is solved by ordinary 
least squares. | 

The regression coefficients and their standard 
errors, which were calculated using this weight- 
ing procedure, are shown as equation 2 in 
Table 4. The standard errors for each of the 
regression coefficients of equation 2 are smaller 
than those from the unweighted regression, but 
the coefficients are similar. The greatest differ- 
ences in the coefficients are found for variable 2 
(farm type) and variable 3 (method of harvest- 
ing). Neither of these differences alters the 
general conclusions G&awn from the results of 
the unweighted regression. 
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The reduction in the standard error of the 
regression coefficients due to the weighting 
transformation resulted in increased significance 
levels using the # test. All of the variables in 
equation 2 are significant at the 1 percent level, 
even though variables 6 and 7 were not statis- 
tically significant in the unweighted regression. 
The ¢ test for this equation must be interpreted 
with some reservation since the coefficients are 
still not BLUE. 

In the data set used in this study, 9 percent 
of the observations resulted in predicted values 
of the dependent variable that did not le be- 
tween 0 and 1. The weighting procedure that 
was used assigned to these observations a value 
of .001 for 9; <0 and .999 for 9,21. Only 5 of 
the predicted values were greater than 1, rang- 
ing from 1.09 to 1.52. Most of the predicted 
values less than zero were clustered very close 
to zero although the range was from —.005 to 
—.14. The effect of restricting 9; to values þe- 
tween 0 and 1 relative to other methods of ad- 
justment would depend upon the number of 
observations lying outside the range and the 
extent of their deviation from 0 or 1. 


Percent of producers owning dryers by 
market areas 


From the point of view of the country ele- 
vator firm, the relevant decision unit is the 
market area rather than the individual pro- 
ducer. Within this market area the percent of 
farmers with dryers is a function of the farm 
characteristics and the market variables. A 
market area was defined as those producers 
located in any particular crop reporting dis- 
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trict facing identical drying charges and could 
include a single elevator within one county, 
several elevators within one county, or several 
elevators scattered over several counties. This 
delineation procedure resulted in market areas 
that were not always contiguous geographical 
regions. However, within certain geographical 
limits the drying charge more nearly identifies 
relevant market boundaries for grain drying 
services than geographical contiguity. 

The results of the multiple regression shown 
in Table 5 provided estimates of the proportion 
of farmers within a market area who will own 
dryers, given the farm characteristics and dry- 
ing charges. The regression coefficients are sim- 
ilar to the estimates obtained from the un- 
weighted regression using indivudual farms as 
observations, except for variable 5 which was 
not significantly different from zero in the 
grouped data. The percent of explained varia- 
tion was higher (K? = .66) than in the unweighted 
regression model using individual farms (R?=.29). 
The coefficient for drying charges had a higher 
i value than in the model of individual obser- 
vations, but the relationship between charges 
and on-farm drying was similar. 


Effect of elevator charges and services on 
ownership of dryers 


The concept of cross elasticity of demand 
provides a measure of the responsiveness of the 
quantity of one commodity to price changes in 
a substitute commodity. Since on-farm drying 
is a good substitute for drying at the elevator, 
the cross elasticity should be positive, indicat- 
ing that an increase in drying charges will result 


Table 5. Effect of selected farm characteristics on the percent of farmers owning dryers in 


market areas of Hlinois 


Variable description 
Corn harvested per farm 
Percent of farms classified-as cash grain 
Percent of production field shelled 
Percent of production sold at harvest 
Percent of farms tenant operated 


Drying charge 


~y A^ Or A O NN ë eA 


Drying charge squared 


Dependent variable intercept 
Coefficient of multiple determination (R?) 


Unit Regression coefficient 

1,000 bushels .514 
( 1.27)» 

Percent — .226 
(— 1.83) 

Percent . 683 
( 4.91) 
Percent — .387 
(— 2.60) 

Percent .166 
( 1.45) 

Cents/7 Points 12.960 
( 2.37) 

— .632 

(— 2.50) 

— 57.46 

66 


Dependent variable: Percent of farms reporting dryers in 1967 


Number of observations: 37 market areas (434 farms 


* Numbers in parentheses are values of the # statistic. 
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Table 6. A comparison of coefficients obtained from four alternative models of on-farm 


drying 
Dependent Coeficient for variable of: 
Model variable 
(data source Bushels of com Farm type Method of harvest Tenancy Drying charge 
I Number of farm -+9 dryers for each -++.9 dryers for each +1.13 dryers for each —1.54 dryers for : 
dryers per county 1000 bu. Increase in unitincreasein percent unitincreasein percent each unit increase in 
(census data) corn harvested per of cash-grain farms percent of farms 


of production field 
farm shelled 


O Probability of -t.01 foreach 1000 bu. —.04 tf farm is a cash- —.33ifover 50 percent —.06if less than 10 Crom elasticity of 
dryer ownership Increase in com har- grain farm of production is har- ent of the tota! .558 at the mean 
(survey data) vested per farm vested as ear corn nd is owned 

by the operator 

MI Percent of farmers -t.51 percentage points ~—.23percentage points  .68 percentage points b Crosa elasticity of 
owning era for each 1000 bu. in- for each unit Increase for each unit increase .954 at the mean 
(survey data by crease in corp har- In the percent of cash in the percent of pro- 
market area) veated per farm grain farms? duction field shelled 

IV Linear program- On-farm drying in- Grain produced and d d Positive correlation 
ming (farm record creased as the land fed on farm was gen- between 
dita) ‘labor ratlo decreased erally dried on farm charge and on- 


* The arnam for Aevi drying charges was not significantly different from zero at the 10 percent level in any equation using census data and 
ay ATECA county. - 

b These coefficients were not aniy different from zero at the 10 percent level. Averaging the 0-1 varlables by market groups resulted in a 
Intercorrelation. between tenancy and percent of production field shelled that was not present in the individual data. 


, 


f 
Individual observations were coded as 1 if leas than 10 percent of the total corn production was fed to livestock and 0 otherwise. 


d These variables were not explicitly included in the linear programming model. 


in an increased number of farm dryers. The re- 
lationship is not symmetrical due to the differ- 
ence between purchase price and resale price 
of farm dryers. A small increase in charges. may 
encourage expansion of farm drying; but a 
small reduction in charges will not encourage 
farmers to leave their dryers idle, once they 
have been purchased. The cross elasticity thus 
has time and direction dimensions as well as a 
price-quantity dimension. 

The survey data provided an inventory of 
farm dryers only at one point in time. An esti- 
mate of cross elasticity from these data is a 
measure of the effect of different levels of 
charges on a number of different farmers op- 
erating under similar, but not identical, eco- 
nomic and environmental conditions. The re- 
gression coefficients obtained from these two 
models permitted calculation of a cross elasticity 
subject to the limitations of the cross-section 
data on charges and dryer ownership. Using 
equation 2 in Table 4, the cross elasticity at the 
mean is .558. The elasticity estimate using the 
coefficients shown in Table 5 was .920, indicat- 
ing that managers of elevators can effectively 
influence on-farm drying by charges that they 
establish. The elasticity is higher at lower dry- 
ing charges but quickly approaches zero as rates 
go above 1 cent per bushel per point. 


A Comparison of the Models 


Each of the alternative models used in the 
preceding analysis of on-farm drying was based 
on different assumptions and different data. 


The consistency among the estimates derived 
from these models adds validity to the resulting 
conclusions. Estimates of the coefficients for 
the major variables obtained from each model 
are compared in Table 6. 

Size, as measured by bushels of corn or by 
total acres farmed, was an important variable 
in determining on-farm drying in all four models. 
The regression coefficients for Models I, II, and 
III, while not directly comparable, are similar 
in size and magnitude. In the linear program- 
ming model average costs were assumed con- 
stant over all dryer capacities and farm size 
was relevant only in so far as it changed the 
land-labor ratio and thus the opportunity cost 
for labor. The sensitivity of the solutions to 
changes in drying costs suggested that, had 
economies of scale been incorporated in the 
model, on-farm drying in the linear program- 
ming model would have been restricted on the 
smaller farms. 

The type of farm, as it affects disposition of 
corn production, altered the marketing and 
conditioning alternatives for the farmer. The 
relationship was most evident in the linear 
programming model in which on-farm drying 
was generally limited to farms where corn for 


‘livestock was produced and stored on the farm. 


Identification of this relationship helped ex- 
plain the apparent inconsistency between the 
sign of the coefficient for farm type as esti- 
mated by Model I and the sign of coefficients 
estimated in Models IT and III. It was evident 
from the programming: model that the relevant 
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criterion for farm type, as related to grain dry- 
ing methods, was the feeding requirements on 
the farm rather than the proportion of gross 
income received from grain sales. 

The percent of corn field shelled was positively 
correlated with on-farm drying in all three re- 
gression models, and the coefficients were sim- 
ilar in sign and magnitude. The coefficients for 
Model I based on 1964 census data indicated 
that for each percentage point increase in the 
percent of corn field shelled, the number of 
farm dryers would increase by 1.1 dryers. From 
a base of an average of 108 dryers per county in 
1964, this is an increase of 1.0 percent in the 
number of dryers. The coefficient from Model 
II using 1967 data from the survey indicated 
an increase of .68 in the percent of farms with 
dryers. Considering the different time periods 
involved and different sources of data, the two 
models provided very comparable results. 

In the analysis of county census data, the 
percent of tenancy was a significant variable 
showing a positive relationship between owner- 
ship and on-farm drying. The tenancy variable 
in Models IT and III was defined so as to clas- 
sify any farmer owning more than 10 percent 
of his total acres farmed as an owner-operator. 
(The name for this variable is not appropriate 
under this redefinition but was retained to 
avoid confusion when making comparisons 
among the models.) The coefficients are not 
directly comparable between Models I and II 
as a result of the different definition of the vari- 
ables, but the sign of each coefficient is consis- 
tent with the hypothesized relationship between 
tenancy and investment in fixed equipment. 

The focus of much of this study was on the 
relationship between commercial drying charges 
and on-farm drying. The linear programming 
model was designed primarily to evaluate the 
effect of drying charges on the organization of 
the farm and use of on-farm drying equipment. 
The linear programming model indicated no 
response in the volume of corn dried on farms 
when elevator charges were increased above 
1.3 cents per bushel per point. The functional 
relationship between elevator charges and on- 
farm drying estimated in Models II and III 
also indicated no further increases in on-farm 
drying when elevator charges were above 1.4 
cents per bushel per point, even though the 
observed range of data was from .9 to 2.1 cents 
per bushel per point. 


In addition to the comparable results among » 


the four models, each analytical approach made 
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a unique contribution to an understanding of 
the basic relationships. The linear program- - 
ming model, abstracting from the behavioral 
complexities of individual farmers’ decision 
making, demonstrated the close relationship 
between elevator charges and the optimum 
organization and profitability of farms. The 
regression model using county census data 
made possible observations at two points in 
time providing information on growth and a 
concept of on-farm, off-farm equilibrium in dry- 
ing. Model II identified relationships at the 
level of individual firms. Model IIT developed 
these relationships in terms of a group of pro- 
ducers facing similar market conditions. 


Implications of the Research 


The results of the four models provide a 
basis for evaluating the trend of a relative in- 
crease in on-farm drying of corn. As a result of 
an increasing volume of high moisture shelled 
corn the demand for greater total drying ca- 
pacity at farm and elevator will continue for 
several years. As field shelling approaches an 
upper limit (somewhere between the 71 percent 
of 1969 and possible 100 percent) the total vol- 
ume dried will stabilize to some function of 
total production with minor influences from 
changes in marketing patterns. 

The distribution of drying between farm and 
elevator will exhibit greater stability as field 
shelling approaches its maximum value, and 
subsequent shifts will occur only as facilities 
are depreciated. The current trend toward a 
relative increase in drying on-farm rather than 
at the elevator is not likely to continue. Drying 
at the elevator will increase in relative impor- 
tance as corn production shifts to larger units, as 
seasonal labor becomes more expensive to ob- 
tain, as enterprise specialization increases, as 
farms increase in size, and as elevators expand 
capacity to provide adequate service at com- 
petitive prices. 

At the individual farm level on-farm drying 
is more profitable when the corn is stored and 
fed to livestock on the farm where it is produced, 
when the volume field shelled is sufficiently 
large to permit an economical scale of operation, 
and when the land tenure arrangement provides 
sufficient security for long-term investments. 
On-farm drying is also more profitable when 
the labor restriction does not force a choice be- 
tween production activities and drying or when 
the marginal value product of seasonal labor in 
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alternative activities is less than the MVP of 
labor in drying. 

Where corn is being moved into the market 
channel, it can be dried and stored more eco- 
nomically at the elevator. Because of the re- 
sponsiveness of farmers to elevator charges, 
drying charges above the level of long-run 
elevator cost will result in a misallocation of 
capital. This misallocation will decrease indus- 
try efficiency for two reasons: (1) the drying 
function will be done on farms at a higher total 


cost than if done at the elevator; and (2) the ` 


decreased volume of wet corn received by the 
elevator will increase their average costs per 
bushel on the corn that is dried. The cross 


elasticity estimates indicate that farmers are 
very responsive to changes in drying charges in © 
the range of 4 to ł cents per bushel per point. 
While this is below the current average rate, 
many of the more efficient and competitive 
firms are operating at these levels. 

-Maximum efficiency in the market system for 
corn is dependent upon the optimum distribu-' 
tion of drying capacity between the farm and 
the elevator. The research reported here pro- 
vides guidance in the evaluation of investment 
alternatives appropriate to individual produc- 
ing and marketing firms, as well as to groups of 
firms in the industry. 
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Mechanized Agriculture and Social Welfare: The Case of 
‘the Tomato Harvester* | 


ANDREW Scumaurz AND Davip SECKLER 


An integrated public-private approach to mechanical harvesting of tomatoes for canning has 
sharply reduced producers’ labor requirements. Gross social returns to aggregate research and 
development expenditures are in the vicinity of 1,000 percent. Even if displaced labor had been 
compensated for wage loss, net social returns are still highly favorable. Since tomato pickers 
were unorganized, no compensation was. demanded or paid. The analysis indicates a need for 
policies designed to distribute the benefits and costs of technological change more equitably. 
Social scientists could properly be concerned with developing institutional means of achieving 


this goal. 


tion in the 19th century gangs of work- 
men known as the Luddites roamed 
England, systematically destroying machinery. 
To their compatriots in the Netherlands we 
owe the word “sabotage,” after “sabot,” the 
heavy wooden shoe that Dutch workmen threw 
into the grinding gears of the new technology. 
The other side of the coin is well illustrated 
by the lament of John M. Horner, one of the 
inventors of the wheat combine.’ Writing to his 
friend, Colonel Warren, editor of the California 
Farmer, in July 1869 [11, p. 22], Horner said, 


. we were brought more particularly to 
reflect upon our position by the burning of one | 
of our machines.... We ask ourselves: Have 

we injured anyone so that personal vengeance 
is pursuing us, and this burning was done to 
gratify a revengeful feeling? No. We have had ` 
no misunderstanding with anyone, in fact, not 
an enemy in the world, a conscience void of 
offence to all men. We entered that neighbor- 
hood to perform honest labors, and harvested 
[1,600] acres in a good workmanlike manner 
to the entire satisfaction of our employers—so 
much so that most of them wanted us to consent 
to harvest their next crops. 


| A THE beginning of the industrial revolu- 


Colonel Warren promptly responded with an 
editorial in his paper [11, p. 23]: 


* Giannini Foundation Paper No. 310. We appreciate the 
data made available'for this study by various departments 
at the University of California, Davis, and the University 
of Michigan. Ernie Blackwelder, Clarence Kelly, Philip 
Parsons, Gordon Rowe, Loy Sammet, and Ron Schuler also 
provided valuable information. We thank Roy Born for 
computational assistance and Bill Martin and Loren [hnen 
for critical comments. 

1 We are indebted to Paul Barkley for this reference. 
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Such acts as the one named upon a man like Mr. 
Horner because he had invented a labor-saving 
machine should arouse the spirit of the lion 
among all good men and they should unite and 
hunt up the offenders and make them feel the 
heaviest penalties of the law for damages and 
then be driven from every civilized community. 


The rhetoric of this ancient conflict has 


changed, but not, its substance. ‘Technological 


displacement’’—as it is now euphemistically 
called—remains the source of some of our great- 
est social problems. This is particularly true in 
agriculture. We point with justifiable pride to 
the fact that now only a small percentage of the 
total population produces our food needs. But 
we tend to forget the painful process of adjust- 
ment that accompanied the transition from a 
rural to an urban society. We have forgotten 
that for many people the transition was in- 
voluntary; that many people have been forced 
off the farm only into an economic and social 
limbo in rural towns and urban ghettos. 

The overall purpose of this paper is to pro- 
vide a means whereby the broad social costs of 
technological innovation can be mapped into 
the framework of economic analysis. It focuses 
specifically on a recent technological change 
affecting agriculture—the mechanical tomato 
harvester. 


Development of the Tomato Harvester 


The history of the development of the to- 
mato harvester is a subject of interest in itself. 
It is an outstanding instance of the parallel de- 
velopment of innovations dovetailing into a 
viable system. As Rasmussen [26, pp. 532-533] 
states, 


The invention of the mechanical tomato 
harvester contrasted decidedly with the de- 
velopment of the cotton picker. The tomato 
harvester resulted from the “system approach.” 
A team made up of an engineering group and a 
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horticultural group, with advice and assistance 
from agronomists and irrigation specialists, 
developed suitable plants and an efficient 
harvester at the same time. The necessary 
changes in planting, cultivation, and irrigating 
were developed concurrently.... 


The systems approach was also followed in 
the development phase of the harvester. Manu- 
facturers, scientists, and extension personnel 
worked closely with farmers, first in growing 
the new tomato varieties, then in getting the 
tomatoes harvested. Processors subsidized the 
first crops by lowering their purchasing standards 
on the new tomatoes and by adjusting their 
production techniques to accommodate the 
changed inputs. In the opinion of E. Black- 
welder of the Blackwelder Manufacturing Com- 
pany, which produced one of the first harvest- 
ers, it would have been virtually impossible 
to develop the harvester without an industry- 
wide integration of efforts. Thus, the harvester 
represents a social as well as a scientific and 
engineering success. Through coordinated ef- 
forts on many fronts, the industry was able to 
achieve results not economically available to 
any individual member. 

The first 25 harvesters were used in Califor- 
nia in 1961. By 1964, 75 were in use; a year 
later, 250. The number increased to 1,000 in 
1967 [16], when approximately 80 percent of 
the California acreage was harvested by ma- 
chines. However, in other tomato-producing 
states the harvester was adopted after this 
period. : 


Purpose and Framework of Analysis 


Like the cotton harvester, the mechanical 
tomato harvester has created important pro- 
duction.economies but has also undermined the 
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livelihood of numerous agricultural laborers. 
In this paper we attempt to appraise both the 
heightened production efficiency and its effect 
on the welfare of workers. The pioneering 
work of Schultz [31] and Griliches [8] is carried 
one step further—into an appraisal of impor- 
tant social costs as well as social benefits. 

Both gross and net social rates of return to 
the tomato harvester are computed; the dif- 
ference is the wage loss of the displaced workers. 
To compute the gross social rate of return, we 
employ as a basis the framework used by 
Griliches [8] and Peterson [24] who estimated, 
respectively, the benefit to society from the 
introduction of hybrid corn and from poultry 
research, 

Using the concepts of consumer’s and pro- 
ducer’s surplus, Griliches analyzed two polar 
cases. In Figure i(a) supply is completely 
elastic and the original supply curve is 8’; after 
the development of hybrid corn, the new supply 
curve is S. Since supply is completely elastic, 
producer surplus does not exist and the net 
gain, H+, represents the addition to con- 
sumer surplus. In Figure 1(b) supply is per- 
fectly inelastic; with the introduction of hy- 
brid corn, supply shifts from S’ to S. The gain 
in consumer surplus is 4-+8; the gain in pro- 
ducer surplus is ~A-+D; and the net gain to 
society is A+B+(—A+D)=B+D, from 
which is calculated the gross social rate of re- 
turn. 

Peterson, on the other hand, used the in- 
between case of a positive sloping supply curve. 
Thus, as demonstrated in Figure 2, the net 
benefit to society is G+F-+H+-J, that is, the 
area between the two supply curves and the 
demand curve, as in Figure 1(b). This is so 
since the net gain in consumer and producer 
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surplus is E+G+F+(—-E+H+]). As pre- 
viously, the gross social rate of return is cal- 
culated from the area remaining after account- 
ing for the changes in surpluses. 

Various attempts at estimating the elastici- 
ties of demand and supply of processing to- 
matoes have met with little success.? Therefore, 
in computing the gross social returns from the 
harvester, we take the total production after 
the new equilibrium is achieved and multiply 
this by the ensuing cost savings per ton of 
tomatoes harvested. Thus, we are essentially 
measuring area EGFK in Figure 2, where Q, is 
the equilibrium level of tomato production 
prior to the implementation of the harvester 
and Q: is the equilibrium level of production 
when the harvester is in use. Therefore, we 
would overestimate consumer surplus, and 
hence the gross social gain to society, by K if 
the demand for tomatoes were DD and supply 
were perfectly elastic. However, if the supply 
curve for tomatoes is not perfectly elastic, our 
calculations underestimate the gross social 
rates of return if the true demand and supply 
functions for tomatoes are approximately those 
represented by DD and Sy’ (compare EGFK and 
GFHI).* 

To compute the net social rate of return from 
the development of the harvester, we explicitly 
took into account its effect on farm workers. 
With reference to Figure 3, prior to mechaniza- 


2 For consumer tomato demand, Babb et al. [1] estimated 
the price elasticity to be —.76, but this was statistically 
insignificant. They attributed .their difficulty in estimation 
to data problems. For supply response of planted tomato 
acreage, they estimated the short- and long-run price elas- 
ticity to be 2.18 and 4.49 in Indiana; 1.05 and 2.65 in Ohio. 

3 Other configurations for supply could lead to an over- 
estimate of the gross social rates of return, 
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tion the demand for tomato workers is Dy and 
the supply is Sə, but subsequent to the har- 
vester the demand becomes D,. As one extreme, 
we computed We (Q:—Q:)—the unemployment 
caused by the harvester—assuming no alter- 
native employment possibilities and assuming 
that the remaining employed workers receive 
wages at least as high as those obtained prior to 
the implementation of the harvester. In addi- 
tion, we calculated the net social rate of return 
assuming different levels of employment for 
farm workers in nonagricultural industries. 


Gross Social Rate of Return 
Gross social returns 


We use “gross social returns” (GSR) to 
mean the value of the reduced costs of harvest- 
ing tomatoes by the mechanical harvester.‘ 
These returns differ from “net social returns” 
by the value of the costs incurred by workers 
displaced by the harvester. 

Only for California have definitive studies 
been made of the comparative costs of hand 
and mechanical tomato harvesting methods 
(23, 36], and these data are used here for other 
tomato-producing states as well. According to 
the California studies, mechanical harvesting 
reduces costs by $5.41 to $7.47 per ton, in- 


4 Some benefits of the harvester have been omitted from 
our estimates. We neglect benefits accruing to foreign coun- 
tries (Germany, the U.S.S.R., and Israel, for example) that 
have imported these machines. Manufacturers’ profits from 
the sale of the machines were not independently estimated, 
but enter our analysis as a cost of the machines. Royalties 
received by the University of California, which holds a 
patent on the most commonly used machines, were not in- 
cluded in our estimate of benefits; these amounted to 
$224,782 by 1969. 

' These cost savings are not given explicitly in the stud- 
ies; they were computed from Zobel’s and Parsons’ work 
[23, 36, 37]. Detailed calculations are available on request 
from the authors, as are the detailed calculations under- 
lying the remainder of this paper. 
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Table 1. Rate of adoption of the tomato Table 2. Gross social returns to the tomato 


harvester, United States, 1965-1973* 


Percent of tomatoes pistes te 
Viar harvested by machines : t omatoes 
a arves y 

California Other states achines 
1965 25 0 48 ,302 
1966 60 0 112,704 
1967 80 0 144,905 
1968 85 10 161,005 
1969 90 20 193,206 
1970 95 30 209 , 307 
1971 95 40 225 , 405 
1972 95 50 241,508 
1973 95 60 7,608 


* The rate of adoption was negligible before 1965 and is 
assumed to be zero for estimation purposes. 

Sources: Adoption rates prior to 1968 were taken from 
Lynch {16]; succeeding adoption rates are the authors’ 
projections (see footnote 7 of text). Estimated tomato 
acreage harvested by ganas for 1965-1968 was derived 
by applying the above ne rates of adoption to the 
acreage report by th S. Department of Agri- 
culture [33]. The equilibrium acreage in 
toes was estimated to be 332,010, of w 
mechanically harvested. 


rocessing toma- 
ich 257,608 are 


cluding amortization and interest charges at 6 
percent on the machine costs. The data apply 
only to tomatoes for processing since tomatoes 
for nonprocessing are still handpicked. 

In order to estimate GSR from the harvester 
for the United States as a whole, it is necessary 
to estimate its rate of adoption. These esti- 
mates, presented in Table 1, are based on a 
total U. S. acreage of tomatoes for processing 
of 322,010, the average for 1966-1969.8 We esti- 
mate that California will harvest 95 percent of 
its acreage by machine in 1973 and that the 
maximum rate of adoption by other states will 
be 60 percent. Webb [34, pp. 1-5] has esti- 
mated the total U. S. average rate of adoption 
to be 80 percent.” 

Given these data and an estimated average 
yield of 22 tons of tomatoes per acre, we can 
now compute the GSR to the harvester for the 


* Since this study was completed before 1969 acreage 
figures were available, total 1969 acreage was estimated to 
be 80 percent of the 1968 figure. 

7 Accurate estimates on the current rate of adoption do 
not exist. It appears, however, that for California at least 
90 percent of the acreage is now mechanically harvested and 
could easily reach 95 percent by 1973. On the other hand, 
several people have expressed the opinion that our 60 per- 
cent adoption figure by 1973 for other states is too high. It 
may well be, however, that more processing tomatoes may 
be grown in California than the 55 percent of the acreage 
figure used. Therefore, we feel that the total acreage of 
257,608 mechanically ‘harvested of a poasible estimated 
322, ,O10 acres is a conservative estimate, 


harvester 


Estimated cost reduction at 


Returns $5.41 $7.47 
per ton per ton 
dollars 
1. Cumulated GSR 
1965-1973 199,124,897 274,792,805 
2. Annual value of 
cumulated GSR, 1973 11,947,494 16,487,568 
3. Annual GSR, 1973 30,660,524 42,335,299 
4. Total, 2 and 3 42,608,018 58,822,867 


United States. All estimates have been carried 
to the year 1973 when, by assumption, tomato 
acreage attains a constant amount. Thus, the 
annual GSR for each year, 1965-1973, are 
calculated at 6 percent interest to 1973 and 
then converted to an annual perpetual sum.? 
This, together with the annual GSR in 1973 
and thereafter, constitutes the annual value of 
GSR to the harvester. The results are shown in 
Table 2. 


Research and development costs of the 
tomato harvester 


Several universities and private firms con- 
tributed to research and development (R and 
D) of the tomato harvester. Reasonably good 
information is available on the costs incurred 
by two of the major parties to this invention— 
the University of California at Davis and 
Blackwelder Manufacturing Company of Rio 
Vista, California. The University of Michigan, 
the University of Florida, and the University 
of Maryland also have engaged in research and 
development; and some other firms, including 
H. D. Hume Company, Food Manufacturing 
Corporation, Massey-Ferguson, and Button - 
Manufacturing Company, have incurred sig- 
nificant R. and D costs in the development of 
tomato harvesters. Estimates of costs incurred 
by these universities and firms represent only 
an educated guess based on interviews with 
knowledgeable persons. Total R and D esti- 
mates compounded to 1967 are given in Table 
3, 9 


8 We cannot predict the ultimate impact of the harvest- 
er on wages, prices, and output; so, unless otherwise stated, 
we have assumed these to remain the same as in 1965-1969, 

°? Estimates include only direct R and D costs of devel- 
oping the harvester. Costs to farmers and processors of 
transition to the new technique are not included, nor are the 
effects of the harvester on processing costs. R. Schuler of 
California Canners and Growers Association indicated that 
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Table 3. Research and development expendi- 


tures on the tomato harvester 





Expenditures* 


Universities (to 1967) 
University of California, 
Davis 

Non-Extension activities 
Extension and related 
activities 
Other universities (including 
Extension) 


$ 588,000 
100,000 
600,000 

Total universities o 


Private firms (to 1967) 
Blackwelder Manufac 


Company 
Other firms 


Total firms 
Total 1967 value 


Total R and D costs: 1973 value 
(cumulated at 6 percent) 


$1,288,000 


$ 491,000 
1, 473, 000 


$1,964,000 
$3,252,000 
$4,585,320 


* Figures rounded to the nearest thousand. 


Rate of return 


Given the above data on benefits accruing 
from the tomato harvester and the R and D 
costs to make the harvester a reality, it is pos- 
sible to calculate the gross social rate of return 
(GSRR) to R and D costs as follows: 


GSRR = 


total annual value of gross social returns 
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this assumption is relaxed and the costs in- 
curred by workers due to adoption of the tomato 
harvester are explicitly taken into account; 
but first We discuss welfare criteria relevant to 
this expanded view.!° 


Welfare Criteria 


The concept of Pareto optimality implies 
that one caxinot recommend a change from a 
state “A” to a state “B” unless everyone is 
better of in B than in A—that is, no one is 
worse off in B and at least one person is better 
off than in A. 

A major problem arising is that Pareto 
optimality favors the status quo. But almost 
every conceivable change leaves someone 
worse off. Consequently, making recommenda- 
tions on grounds other than ‘whatever is, is 
right” involves the inextricable difficulties of 
interpersonal comparisons of utility. If, for 
example, one is willing to recommend a change 
that will leave someone worse off than before, 
he is implying that he can cardinally evaluate 
the increase in welfare of the beneficiaries, 
subtract the decrease in welfare of the losers, 
and find a net increment in welfare. This is 
indeed a heroic presumption. 

As a kind of halfway house between these 
extremes, the following ‘‘compensation” test 


(100). 


research and development costs 


Thus, assuming the low-cost saving of $5.41 
per ton, 


GSRR = 


Similarly, for the cost saving of $7.47 per ton, 
the GSRR is 1,282 percent ($58,822,867 
-+ $4,585,320). Hence, the gross social rate of 
return may vary from 929 to 1,282 percent. 

To this point we have followed traditional 
analysis to calculate the rates of return from an 
innovation in which the distributional effects 
are assumed to be zero. In the next section, 


it is extremely difficult to determine whether the net effect 
on processing costs is positive or negative. Finally, we have 
not entered the discussion as to whether the new tomato 
grown for mechanical harvesting is of inferior quality than 
that grown prior to mechanization. If the new variety is 
inferior, which is debatable, then the costs incurred because 
of inferior quality are not accounted for, 


$42,608,018 (Table 2) 
$4,585,320 (Table 3) 


(100) = 929 percent. 


has been proposed by Kaldor and Hicks. It is a 
necessary condition to recommending a change 
that the gainers shall be able to compensate 
the losers and still be better off. If the benefits 
of the change are not sufficient to pay its or- 
dinary costs and compensation, it cannot be 
considered socially desirable. It should be 
noted, however, that it is not sufficient that 
compensation could be paid—it must actually 
be paid if a change from the status quo is to be 
recommended. Otherwise, the problem of inter- 
personal comparisons of utility still remains. 

19 We cannot go into all the complexities of welfare theory 


here. The interested reader is referred to Little [14] and 
Mishan [19]. 
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The implications of this general analysis to 
the specific problem of the tomato harvester 
are clear. In order to determine the value of the 
harvester, we have to determine whether the 
gainers (producers, consumers, etc.) could com- 
pensate the losers (workers) and still be better 
off than before." 


Net Social Rate of Return 


The tomato harvester displaced roughly 91 
man-hours per acre of tomatoes harvested [23, 
pp. 1-9].4 Using the acreage and adoption rates 
of Table 1, 478,637 man-hours were displaced in 
1965; in 1973 and every year thereafter, 
19,477,227 (see Appendix for calculations).¥ 
The average wage of harvest labor in California 
was approximately $1.65 per hour in 1967 [23]. 
With these figures, we computed the net social 
rate of return (NSRR) under varying assump- 
tions of alternative employment opportunities 
and, hence, the amount of compensation (C) 
needed to offset the impact of technological 
change. The formula used is: 


GSR — C 
NSRR = =e 
R and D 


The results are given in Table 4. For the- low- 
cost savings estimate of $5.47 per ton, NSRR 


The main losers from this particular technological 
change are farm workers. Undoubtedly there are other 
people who also lose, but these are not discussed in this 
paper. Furthermore, it becomes clear that cost-benefit 
studies must consider both allocative and distributional 
problems (see, for example, Prest and Turvey [25], Mus- 
grave [21], and Knetch et al. [13]). Compensation is a neces- 
sary but not a sufficient condition for appraising an im- 
provement. See Little [14, ch. 6] for a discussion of the 
Scitovsky reversal problem. 

8 The amount of the labor saved by the mechanical har- 
vester is given in Parsons [23, p. 8]. The man-hours saved 
‘per acre vary from 29 for excellent workers to 178 for poor 
workers. The figure used, 91 man-hours, while substantially 
above that for poor workers, is only slightly below the man- 
hours displaced for good workers. However, it should be 
pointed out that Parsons’ calculations are based on the 
specific type of harvester available in 1966 when approxi- 
mately 20 good workers were needed per machine. A new 
tomato harvester will soon be made available which will 
require substantially less labor to operate; the use of an 
electronic sorting device can reduce the requirement to less 
than 8 workers per machine. In view of these recent de- 
velopments, our estimates of labor displacement resulting 
from the harvester are probably conservative. 

1% When calculating the displacement by the tomato 
harvester, the analysis would become extremely complex if 
one attempted to distinguish between domestic workers and 
temporarily admitted aliens. In our analysis, we have as- 
sumed that had the tomato harvester not been invented the 
total workers employed would be the same as in the early 
1960’. 


(100). 
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Table 4. Net rates of social return to R and 
D on the tomato harvester 





Net rate of social 
return to R and D 
Percent of displaced Annual 1973 : 
wage bill paid amount of ee F 
in compensation compensation e 
$5.47 $7.51 
per ton per ton 
dollars percent 
0 0 929 1,288 
25 10,746,610 694. 1,048 
50 21,493 , 262 460 814 
75 32,239 , 892 226 579 
100 42 ,987 ,523 — 8 345 


varies between 929 and —8 percent as the 
amount of compensation changes from 0 to 100 
percent of the estimated displaced wage bill. 
For 100 percent compensation, it is assumed 
that displaced tomato workers have no alter- 
native employment opportunities. For the cost 
savings of $7.51 per ton, NSRR varies between 
1,288 and 345 percent. 

We have not attempted to estimate the 
actual amount of unemployment created by the 
harvester, since this would require knowing all 
displaced workers’ future employments.“ The 


estimated wage loss from 1965 through 1972. 


has been compounded forward to 1973 and then 
converted to an annual flow. Thus, assuming a 
wage of $1.65 per hour, the cost to the workers 
is overestimated because, while the conversion 
to an annual flow makes it possible to calculate 
the NSRR, this assumes an infinite life for the 
displaced labor. This assumption is untenable 
unless one believes that there is a lasting effect 
on the workers’ families in denied educational 
opportunities and the like resulting from unem- 
ployment caused by technological change. 


Actual Payment of Compensation 


We have shown that the rates of return to 
R and D expenditures on the tomato harvester 
were highly attractive when measured in the 


M4 As Robinson [28, p. 2] points out, “Nearly four million 
workers were employed in 1957 in industries which did not 
exist or hardly existed in 1900. If we had been looking for 
jobs for those workers in 1900, we should never have fore- 
seen the present number of workers in the motor industry 
and motor transport, in the making of gramophones, wire- 
less or television sets, in electricity, or aviation. At any 
moment it is hard to foresee how those workers will ulti- 
mately be absorbed, for whose services in their former oc- 
cupations there is likely to'be less demand.” 


vn 
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conventional way. More important, the rates of 
return remain attractive after deducting reason- 
able amounts of compensation for costs incurred 
by displaced workers. However, since compensa- 
tion has not actually been paid, it cannot be 
concluded that society as a whole has bene- 
fited from the tomato harvester. 

Our analysis has focused on unorganized 
workers confronted with technological displace- 
ment. Compensation was not paid because they 
lacked the organization to compel it. Contrast 
this situtaion with one in which workers were 
powerfully organized—the International Long- 
shoremen’s and Warehousemen’s Union. Under 
the leadership of Harry Bridges, this union 
was able to mitigate the impact of technology 
on worker displacement through ‘“featherbed- 
ding” provisions in its contracts, which it pro- 
vided for many years. In the late 1950s, how- 
ever, it became apparent that the momentum of 
technological development, particularly in the 
containerization of freight, would eventual- 
ly overpower employment-preserving rules. 
Bridges recognized this in 1957 [9, p. 145]: 

I would say that we have resisted the impact of 

labor-saving machinery, mechanization, auto- 

mation, whatever you want to call it, possibly 
with greater success than any other organiza- 
tion. It has been a combination of ways and 
means of going things and it has involved 
strikes, slow-downs, and what-not. However, 
we have reached the point possibly, and some 
of the demands that you are putting in (take 
this resolution, for example) and some other 
proposals for changes reflect the feeling that 
you have reached the point, where the battle 
against the machine for us has become a losing 
one. And we can continue to fight a losing battle, 
and we will lose in more ways than one, and 
finally after we have thrown awaya lot of energy 

and a lot of bargaining power we will put on a 

showdown, last-stand fight, and we will lose 

that one, too. 


Under Bridges’ leadership, the union entered 
negotiations to trade its featherbedding pre- 
rogatives for job and income security and won a 
settlement of $5 million per year for 1961 
through 1965; this, together with previous pay- 
ments, totaled $29 million [9, p. 176]. In the 
union’s view, $18 million of this, or approxi- 
mately $3 million per year, was compensation 
for technological change or, as they put it, “the 
men’s share of the machine” [9, p. 180]. 

The essence of the contract for the union was 
the principle of “sharing the machine.” As 
Hartman [9, p. 344] says, 
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In the longshore experience, the older workers 
won a great deal; the retirement bonus was the 
equivalent of more than a year’s pay. The 
younger workers were offered less but their 
prospects for promotion were enhanced by ac- 
celerated withdrawal of the older men. Further, 
they believed that the principle of ‘sharing in 
the machine’ had been established and would 
provide benefits to them in the years to come. 


The longshoremen achieved a share in the 
machine of approximately $3 million per year 
on an estimated annual industry net savings (in 
1965) of no more than and probably consider- 
ably less than $59.4 million [9, p. 332]. Thus, the 
settlement was certainly no less than 5 percent 
and probably no more than 10 percent of in- 
dustry’s benefits. While the two cases are per- 
haps noncomparable, it is interesting to observe 
that, had the tomato workers received a similar 
share in the machine, their compensation would 
have been between $2 and $4 million per year. 
On this basis, the conservatively estimated 
net social return to the harvester would still 
have exceeded 700 percent. 


Concluding Observations 


Our study of the development of the mechan- 
ical tomato harvester provides a microscopic 
look at a general social dilemma. The talents of 
science and industry combine to create enor- 
mously productive innovations, but the very 
success of these sectors of society creates con- 


sequences which bear unfavorably, as Fuller 


[7] has pointed out, on less organized and there- 
fore more vulnerable sectors. 

In order to illustrate this fact, we briefly 
examined the contrasting impacts of technolog- 
ical change on tomato workers and longshore- 
men. But labor unions are not the only means of 
protecting vulnerable sectors of society. Indeed, 
as Schultz [29] has stressed, it is the social 
scientist’s task to devise a variety of institu- 
tional structures appropriate to the problems 
with which society is afflicted. 

Thus, for compensation purposes, an alter- 
native to unionization may be a form of state 
intervention in which a tax is imposed on units 
of output. The proceeds from this tax would 
then be used to finance retraining, relocative, 
and retirement programs. This solution is 
theoretically sound, but if extended through all 
sectors of the economy that are subject to tech- 
nological displacement, it would be an organ- 
izational monstrosity. Before embarking on 
programs of this type, it would be wise to seek 
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more general solutions to this general class of 
problems.” Specifically, we might explore 
whether there are any possibilities that general 
social programs could significantly reduce the 
need for compensation itself. We believe there 
are. 

The process of adjustment is particularly 
painful for displaced tomato workers because 
they are highly immobile, mainly because of 
limited occupational versatility. If a fraction of 
the great economies generated by such tech- 


U See, for example, H. G. Johnson [12]. 
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nological innovations as the harvester could be 
allocated out of general taxes and applied to 
destroying the “vicious cycles of poverty” that 
afflict society, immobilities—and thus the social 
costs accompanying such innovations as the 
tomato harvester—would be substantially re- 
duced. Interventions of this sort would allow 
social costs and benefits to fall more or less 
randomly on the population as a whole and 
thus, in a sense, cancel each other: If this were 
to occur, “everyone” would be better off with 
technological change. That is, to us, the moral 
of the tomato harvester. 


Appendix 
Total Man-Hour Displacement by the Tomato Harvester 


The base acreage used prior to 1965 (that is, 
prior to the year when the harvester was used 
substantially) is 297,289, the average from 1958 
to 1964. The base acreage used subsequently is 
322,010, the average from 1966 to 1969. Cali- 
fornia is assumed to harvest approximately 55 
percent of the processing tomatoes grown in the 
United States. Using the computations of Par- 
sons [23], 163 man-hours were employed per acre 
prior to the harvester; with the harvester, this 
was cut to 72 man-hours. 

Thus, prior to the harvester, 48,458,127 man- 


hours were employed (297,289 163). After the 
harvester was adopted, in 1965 for example, the 
number of man-hours employed dropped to 
47,979,490, computed as follows: 322,010 
[(163 X.85)-+(72 X.15)]. This represents a dis- 
placement of 478,637 man- -hois (48,458,127 
— 47,979,490). 

It is estimated that in 1973 only 28,980,900 
man-hours will be employed, computed as 
follows: 322,010[(163X.20)+(72X.80)]. Total 
displacement will then be 19,477,227 man-hours 
(48,458,127 — 28,980,900). 
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Research Notes 


EDITOR’S COMMENT: The three following papers on plant size and location were submitted sep- 
arately and independently. All authors were advised of the other manuscripts and encouraged to 
condense their papers for complementary presentation as Research Notes. I have deleted the intro- 
ductory section of each paper and attempted to integrate their content as follows: 

Stollsteimer’s 1963 article, “A Working Model for Plant Numbers and Locations” [JFE 
45:631-645, Aug. 1963], offered a concept for determining minimum cost numbers, sizes, and 
locations of processing plants. It was a long-run simultaneous, computable, single-product model 
without provision in its framework for structural change. The following year King and Logan, in 
“Optimum Location, Number and Size of Processing Plants with Raw Product and Final Product 
Shipments” [JFE 46:94-108, Feb. 1964], presented a transhipment-based model that included 
both in- and out-flows. Among other papers to follow, as noted by the several authors, the most 
recent to be presented in this Journal was that on “Sensitivity Testing and the Plant Location 
Problem” [AJ AE 52: 403-410, Aug. 1970]. 


Paene Solutions to the Stollstetmer Model* 


Grorce W. Lapp anp M. PATRICK HALVORSON 


quantity of raw material shipped 


HIS paper presents simple procedures for Age 
determining (1) the sensitivity of a 


Stolisteimer model solution to varia- 
tions in parameters and (2) the effects of 
continuous changes in the parameters on the 
minimum cost solution. 


Economies of Scale in Plant Operations, 
Plant Costs Independent of Locations 


Define the following variables: 


TPC =total processing cost 
TTC = total transportation cost 
“TC =TPC+TTC 
L;=a specific location for an individual 


plant, j <J 
im = k—th set of m plant sites, m<J. 
l J! 
k=1,2 Km Ky = — 
mi(J — m)! 


P;=unit processing cost in plant located 
at L; 


* Iowa Agricultural Experiment Station Journal Paper 
No. J-6123; Project No. 1636. 
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from origin į to plant located at Ly 

C.;=cost of shipping one unit from origin 
į to plant located at Lj, Cia 20 

X;.=quantity of raw material available at 
origin 4, X;.>0 

X.;=quantity of raw material processed at 

plant 7, X320 


The problem can be stated: Determine m, Arm 
and X,; to minimize 


2, P;X a + > 2 


(1) TC= X iy 
JOr.in tml JON Em 
subject to 
m I 
2 X= Xi, Ky = Xa, 
jmi fond 


(e is set notation denoting membership. 
CL Erm and “Em mean “L; is a member 
of set Aim.) 

Total processing costs for one plant equals “ 
Poad 


(2) P;X j= a + BX. ; 


+ 


For each Aim there are a number of possible 
values of TTC, one for each possible routing 
of shipments. Let the set {X4j,|en} represent 
the pattern of shipments that minimizes cost 
of transporting raw material from J origins to 
the m plant sites in Aga. Then X iji| dem is the 
amount shipped from origin ¢ to L;,C)im in this 
minimum cost pattern. 

For each dim, select a submatrix (Cit | Nem) 
of the transport cost matrix (Cis). (Cij*| Aum) is 
I by m; entries in each column represent trans- 
fer costs from every origin to one plant site in 
Ana Select the smallest element in each row of 
(Ci;*| Aim). Denote the smallest element in row 
$ by Ciji! Aem Then X ijlt = Xi. Arm- Write 
Xi. [Nii Ci: | Akm aS Xi. Ey; | Akm- Then 


TTC! 1n = min >. XO 
k i 


3 X;.Ciz | À qm 





km 


(3) 


TTC\m=minimum total transfer costs for 
m plants 
Agm=set of m plants that minimizes 
TTC over all sets of m plants. 


For fixed m we have for each & the inequality 
(4) 2 Xi Ciji| Am L a Xi. Css; 


Akm 





TPC for m plants is TPC|m. TPC|m=am 








+8X. Minimum TC for m plants is TC|m 
=am+t+BX+TTC|m. Let ATPC|m=TPC|m 
—TPC|(m—1) and ATTC|m=TTC|m 
—TTC| (m—1). 

In general, 


(S.a) ATTC |m<0 

(5.b) ATTC||m— ATTC| (m— 1) >0 
(5.c) ATPC |m=a>0 

(5.4) ATPC|m— ATPC| (m—1) =0 


The function TC|m possesses a local min- 
imum if there exists some m satisfying 
—ATTC|m>a>—ATTC| (m+1). Assume such 
a value of m exists; call it n. Under general 
conditions a local minimum exists and this 
local minimum is also a global minimum. Then 
the value of n satisfying (6) is the optimum 
number of plants. 


(6) —ATTC|n>a> — ATTC| (n+ 1) 


In applying this model, the J sources, Xe., 
Lj, a, 8 and Cy are fixed; and n is a variable 
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whose value is determined from (6). The pro- 
cess of solving the initial problem provides 
ATTC |m for various values of m. These values 
of ATTC| m can be used with (6) for sensitivity 
analysis or for parametric analysis. 


Varying Processing and Transport Costs 


Suppose the value of a changes to a+éa and 
thevalue of TTC |m changes to (TTC+6TTC) |m 
and let dn represent the corresponding change 
in the optimum number of plants. From (6), 
we have: The value of n+ôn satisfying (7) is 
the optinum number of plants: 


(7) —A(TTC + 8TTC) | (n + ôn) > a + ba 
> — A(TTC + 6TTC) | (n + ôn + 1) 


(7) can be simplified by the use of the following 
lemma: 

Suppose the value of Cy; changes to Cy 
+6C i; as defined by (8). 


(8) Cy + 8Cy = yOu + Ts > 0, 


Suppose transformation (8) is performed on all 
elements of matrix (Ci). Then (a) the pattern 
of shipments that minimizes TTC for shipping 
from the J origins to the m plant sites in Arm 
is still {X;; |A}; and (b) the plant location 
pattern that minimizes TTC for given m is still 
Ries 

To prove part (a), let Ca=Ci;,|\im, 1Le., 
CasCig for all LE Aka: Then CatdCuasCy 
+8C ig and Cat ôC in = (Cit êC | Atm. To 
prove part (b) note from (4) and (8) 


y > 0 


D Xi(Cin + 8Ci5) | Aam 
< 23 Xi (Ci + êC | Akm 


for all k for each m. 


This lemma shows that if elements of (Ci) 
are transformed by (8), to find the new opti- 
mum number of plants it is necessary to study 
only those patterns of shipments and sets of 
plant locations that originally minimized TTC. 
The lemma also shows that costs of loading 
and unloading can be ignored. Let 0;=average 
loading cost at origin + and u= per unit unload- 
ing cost at each L; Then C,;+6Cy=Ci;+6; 
+u is (8) withy=tand T;=6;--u. 

Using this lemma we can write (TTC 
+8TTC)|m= Ži Xi (Cirt êC i) |A om 


(9) A(TTC + 6TTC)| m = yATTC |m 
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Using (9) in (7) and dividing by y, (7) can be 
written: 

For any value of (a+6a)/y satisfying (10), 
n-|-dn is the optimum number of plants. 


—ATTC | (n + én) 


a + ba 


(10) ae ~ ATTE] (n+ én +1) 
Y 


Values of ATTC| pee are obtained from the 
original values of ATTC|m according to the 
rule: If m=n+ôn, then ATTC|m=ATTC| 
(n-+6n). (10) can be used to determine the 
relation between y, da and ôn. 

Suppose C;; has been computed as C; 
= RpM;;, where My is mileage, R is cost per 
mile of truck operation and p is some constant 
(e.g, p may convert pounds produced to 
number of truck loads). Dividing each term of 
(10) by R yields: For any value of (a+éa)/yR 
satisfying (11), n+ôn is the optimum number 
of plants. 


—ATTC | (n + ôn) ot ba 
R ~ yR 
(11) ree 
= —ATTC | (n+ ôn- 1) 
— R 


Change in Raw Material Supplies 


Suppose the supplies of raw material from 
all sources vary in the same proportion: X4’ 
=X;.. Then TTC | m=nTTC|m and ATTC' |m 
=yATTC|m. Rearranging the inequalities in 
(6) yields: For any value of ņ satisfying (13), 
ft is the optimum number of plants. 


84 am 
eee ee Ae Ne eran Ea E e E EEA 
ty) —ATTC| (A+ 1) i —ATTC| å 


Now suppose supplies from different sources 
change in different proportions and the origins 


(14) Xi! =mX;. forall iE sy 


Then the new total supply of raw materials is 


EX = Èn D Ke. 


iE 


(14) does not change A om . Hence the new 
minimum total transfer cost for given m can 
be written 


TTC’ |m = Dim Dy XiCi | Am 


h=] is, 


The computations of the initial problem pro- 
vide dicen X: Ciz: Aam for each. Agm for each 
Sa. Then TTC |m can "be computed and ATTC’ 
|m can be compared with a to determine the 
solution to the new problem. 








Example 


In a study of the turkey processing industry 
in Minnesota, Iowa, and Wisconsin [1], solved 
by the iterative approach [5], the parameters 
were: 


T=116 B=$0.04 
J =184 = $0.409 
a = $133,040 a/R=325,281 


In the optimum solution, n=6. Parametric 
analyses were carried out: 

(a) Setting 62=0 in (11) showed »=6 for 
any value of (a+éa)/yR between 218,318 and 
338,511. 

(b) Setting y=1, (11) was used to determine 
the values of a+éa for which n+ôn=1, 
2,°: °°, 9. This determined the optimum num- 
ber of plants for every value of at+da between 
$46,757 and $613,739. 

(c) Setting 6a=0, (11) was used to deter- 
mine the values of yR for which n+é2n=1, 
2,---+,' 9. The results showed the optimum 


can be grouped into e sets (o<J)s1, S3, ***, Se number of plants for every value of yR be- 
such that tween $0.09 and $1.16. . - 
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Discontinuous Plant Cost Function and a Modification of the 
Stollsteimer Location Model* 


Wen-Spyvonc CyHern anp Leo PoLopo.us 


HIS paper presents a modification of 
| the Stollsteimer model particularly 
with regard to the plant cost function.} 
An attempt is made to characterize and con- 
struct a discontinuous plant cost function and 
to offer a brief discussion of the application of 
such a function to empirical location problems. 
Economies of scale are assumed as plant size 
increases. For a given industry output an in- 
crease in plant numbers necessitates a smaller 
average size of plant. Consequently, this will 
lead to a loss in industry efficiency—a loss of 
total economies of scale— and therefore will 
result in an increase in total plant cost for the 
industry. Additional plants, however, can be 
built in different locations; and the increase in 
plant locations would reduce the total distance 
and hence the total cost of assembling a given 
quantity of raw product. The amount of total 
assembly cost saved is the gain from economies 
of assembly operation. This gain will eventually 
be offset by an increase in total plant cost as 
the industry continuously increases the num- 
ber of plants. Conceptually, an equilibrium 
situation can be defined at the point where 
marginal gain from economies in assembly is 
equal to marginal loss of economies of plant 
scale (with respect to the number of locations 
and/or plants). 


Discontinuous Plant Cost Function 


In the original Stollsteimer model total 
plant cost (TPC) of an individual plant is 
assumed to be a linear function having a posi- 
tive intercept. The intercept value is defined 
as the minimum average annual long-run cost 
of establishing and maintaining a plant [13, p. 
636]. Since Stollsteimer’s basic work, subse- 


* Florida Agricultural Experiment Station Journal 
Series No. 3613. The authors gratefully acknowledge the 
constructive comments of Max R. Langham, George M. 
Kuznets, Lester H. Myers, and an anonymous AJAE 
reviewer. 

1 “Plant cost” refers here to “processing cost’? when re- 
lated to processing plants or to “packing cost” when re- 
lated to handling plants. , 
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quent researchers have simply adopted his 
assumption of a continuous and linear plant 
cost function. However, at least three short- 
comings of this assumption have been found. 
First, continuous plant cost functions are often 
unrealistic when applied to agricultural han- 
dling and processing operations. Second, under 
the implicit assumption in the Stollsteimer 
model that an identical TPC function exists 
for each plant, the nature of a linear function 
limits the impact of the size of individual plants 
in determining an industry’s total plant cost. 
To clarify this point, let us assume a situation 
where the supply of raw product is given. It is 
obvious that the total plant cost for the indus- 
try is not affected by varying sizes of individual 
plants if total plant numbers remain un- 
changed. The plant number becomes the only 
variable for calculating total plant cost for the 
industry. Third, theoretically the long-run 
total plant cost goes through the origin. It is 
reasonable to expect a very small, if any, in- 
tercept value if the TPC function is continuous 
and all factors of production are completely 
divisible and are therefore treated as variables 
in the long run. Hence, the assumption of 
continuity and linearity is not a realistic as- 
sumption and therefore represents a weakness 
of the original model. 

The discontinuity of a cost function may 
occur even in the short run, due to plant seg- 
mentation and discontinuous variation in the 
rate of output [2, 4] or due to the various com- 
binations of variable factors with different 
degrees of divisibility [11]. In the long run, the 
discontinuity of the plant cost function results 
technically from the indivisibility of durable 
equipment. The magnitude of the discontinui- 
ties in the long-run plant cost function depends 
upon the number of alternative technologies 
and equipment available for building different 


2 Suppose a linear total plant cost function is derived, as 
TPC=¢+5X, where X; is the quantity of raw product 
processed in individual plants. If X is a given quantity of 
raw product in the industry and » is the number of plants, 
total plant cost for the industry (TPC) can be expressed as 


TPC = >. (a+ bX) = na+ bX 
fom 


where 6X is constant, TPC is a funicotn of plant numbers x. 
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plant sizes. The number of the segments of a 
discontinuous TPC function would be identical 
with the number of possible plant sizes which, 
in a practical sense, can be estimated by eco- 
nomic engineering techniques. 


The Measurement of Total Industry 
Economies of Scale 


Three cases of the measurement of total 
industry economies of scale are presented.’ 
Each case refers to a set of assumptions. Be- 
cause of the differences in their nature, durable 
cost and operating cost must be considered 
independently. 

Let us first define the following terms: 


IPC =total plant cost for the industry with 
respect to the number of plants, such 
as Ror K 
X =given total supply of raw product in 
the industry 
X,;=quantity of raw product processed in 
an individual plant with sizei 
TPC;=total plant cost for any output pos- 
sibly achieved in a plant with size 4 
P;=total durable cost (TDC) for a plant 
with size 4 
V;=total operating cost (TOC) for X; 

Case I: The total durable cost (TDC) is 
assumed to be discontinuous having a step 
function, and total operating cost (TOC) is 
linear without an intercept, i.e., V;=cX;, where 
c is the constant unit operating cost. 

If the firm enlarges its plant size i to j in 
order to expand output, the gain from econo- 
mies of plant scale, Y, can be measured only 
in terms of unit durable cost. Symbolically, 
Y,;=P;/X;—P;/X;:. When considering the in- 
dustry as a whole, an increase in plant numbers 
from K to R will result in a loss of total econo- 
mies of scale. The plant size pattern, S, for any 
plant number is selected so as to minimize total 
durable cost for the industry. Thus, a plant 
size pattern Sz will correspond to the plant 
number R. The loss in total economies, Y, can 
be explicitly calculated in terms of total cost 
functions as 


. 3 Economies of scale and total industry economies of 
scale are not identical concepts and must be distinguished 
when dealing with Stollsteimer-type location models. The 
economies of scale concept is defined in the traditional 
sense, i.e., long-run average cost declines as the scale of an 
individual plant increases, The total industry economies of 
scale notion, as used in this paper, refers to the lowering of 
the aggregate cost of plant operations as the number of 
plants in an industry decreases. 


Y = IPCrp — IPCr 


=( Ll Set ox) 


ren] 


— (È P| Sx + ax) 


= (LP lse) 


K 
-( > Ps | Ps) z) ; 
kel 

Again, the total economies of scale for the 
industry are attributed only to durable factors. 
The loss for the industry, Y, is specified as the 
difference of total durable costs when plant 
numbers, and hence plant size patterns, are 
changed. Operating cost, therefore, can be 
ignored in this calculation. The value of Y will 
always be positive for R>K because smaller 
numbers of plants always result in smaller 
total plant costs under our assumption. For an 
industry to minimize the loss, Y, it must 
minimize plant numbers. 

Case II: As in Case J, total durable cost is 
assumed to be a discontinuous step function. 
However, the linear total operating cost func- 
tion involves a positive intercept, symbolically; 
1.€., 

V; = g -+ cX 4 


The loss in total economies of scale for the 
industry when plant numbers increase from K 
to R can be specified by 


= (Ze. se) -(2 P,| sz) 
+ a(R — K) 


Total economies of scale are affected not 





only by durable cost but also by operating cost.. 


However, only the intercept value of TOC func- 
tion is relevant here. The magnitudes of 
measurement differ between Case I and Case 
If only by a(R— K). 

Case ITI: Instead of employing a continuous 
linear TOC function, we assume that each size 
of plant has its own TOC function. As a special 
case, the TOC function for each. size of plant 
is further assumed to be a linear function with 
a constant slope but varying intercept. That is, 
intercept, a, varies with plant size, 4. Therefore, 
the total operating cost function can be ex- 
pressed as 


he 


Ve = ay + cX; 


The measurement of loss in total economies 
of scale when plant numbers increase from K 
to R will be slightly different from the previous 
cases: 


y -( Xe «)|Se) 


(Emra 


As shown in the above equation, the magni- 
tude of total operating cost is not only affected 
by plant numbers, as in Case II, but also by 
the plant size pattern. The measurement of 
total loss in economies of scale becomes more 
complicated than in the previous cases. 

In determining plant numbers for an indus- 
try, we assume that there exists a maximum 
capacity which restricts plant expansion. -This 
constraint is due to technological limitations, 
diseconomies of scale, increasing risk, and 
managerial limitations. Possible antitrust ac- 
tion from further horizontal mergers in an 
industry may become an institutional restric- 
tion on plant expansion [1i]. The maximum 
plant size is therefore defined as the largest 
plant that is economically feasible, techno- 
logically possible, and institutionally permissi- 
ble for the entrepreneur to achieve. 


A Two-Step Location Model 


We now have a basis for modifying the 
original Stollsteimer model. A linear total plant 
cost function has been replaced by a discon- 
tinuous total plant cost function; and unit 
assembly cost is expressed as a linear function 
of distance. 

The analytical procedures for determining 
optimum location, number, and size of plants 
can be conducted in two steps. Given M pro- 
duction origins and N potential plant sites, 
define the following variables: 


ITC =total assembly and plant costs 
for the industry 
ITAC=total assembly cost for the 
industry 
Cyj=unit cost of assembling raw 
product from origin 7 to loca- 
tion 7 
Ty=unit plant cost of plant k at 
location j 
Xg=quantity of raw product as- 


~ 
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sembled from origin 4 to loca- 
tion j 
#n=number of locations consid- 
ered, where n=1, 2,---, N 
R;=number of plants at location j 


Q= » R;= total number of plants 
jul 


L,=a possible locational pattern 
for any given n, where n 
varies from 1 to N 

L,* =the optimum locational pat- 
tern with respect to La 

S,=the plant size pattern which 
is selected to minimize total 
plant cost for each location in 
| i 

Xm = maximum plant capacity as a 
constraint 


Step I: Minimisation of total assembly cost 
wth respect to locational pattern for various num- 
bers of locations —When n locations (where 
n<N) are taken, there will be C,*%(=N// 
(N—mn)in!) location patterns (Z,). To deter- 
mine the optimum locational pattern (Z,*) 
and optimum allocation of raw product, the 
objective function can be symbolically ex- 
pressed: 


M n 
Minimize: TAC = }, 2) XyCy | La 


iml j=l 


with respect to La for various n and subject to 


2 Xy = Xi 
jal 
= quantity of raw product avail- 
able at origin + per production 
period; 


M 
2 Xy = X; 
doen J, 


= quantity of raw product shipped 
to location j per production 


period; 
M n 
2 22 Xu = X 
im] jml 
=total quantity of raw product 
produced and shipped per pro- 
duction period. 
Xi, 2 0. 


Two sources of information are needed for 
conducting this analysis: (1) a unit assembly 
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cost matrix, representing the cost of assem- 
bling one unit of raw product from each origin 
to each potential plant site; and (2). a quantity 
vector showing the production in each origin. 
The computational procedures are not dis- 
cussed here, but previous studies provide useful 
references [3, 9, 12, 13]. By this step, the opti- 
mum locational pattern, optimum allocation 
of raw product, andthe corresponding mini- 
mized total assembly cost will be determined 


_ for various numbers of locations. 


Step II: Minimization of total assembly and 
plani costs with respect to number of locations 
(n), number of plants (Q), and plant size patiern 
(S,).—Algebraically, the model for this step 
is specified as follows: 


Minimize: ITC 


n RÈR 
= IAC |L,* + 2, 2o XaTin| Lar", Sa 


j=l kel 


with respect to n, Q, S, and subject to: 


R 
2, Xn = X; 
kml! l 
=total quantity of raw product 
shipped to and processed at lo- 
cation 7; 

X T=total plant cost of plant k at lo- 
cation 7: with plant size “a” 
where b<Xa<a and “b” is the 
size preceding “a”. 


0 < Xr < Xm. 


First procedure in this step is to determine 
plant numbers associated with plant size pat- 
tern that would minimize total plant cost for 
each location in the optimum locational pat- 
tern. Since a discontinuous plant cost function 
is employed, there are two alternative methods 
for determining plant sizes and costs when 
shipment to any particular location exceeds the 
maximum plant capacity (Xm). One way is to 
consider all possible combinations of plant 
sizes, selecting the one with the least total 
plant cost. Another method is to select the 
largest possible plant(s) as the first choice, 
allowing the residual quantity to determine 
the size of the other plant(s). The latter 
method was adopted in the empirical study. 

Because of the discontinuity of plant size- 
cost relationship, not all plants can be built so 
that their capacity is equal to the quantity of 
raw product to be processed. We recognize, 


however, that excess capacity is usually ap- 
parént in agricultural packing and processing 
industries. 

After plant numbers and plant size pattern 
for each location have been determined, the 
total number and pattern for the industry 
can be aggregated. Meanwhile, the minimized 
total plant costs can be calculated. These pro- 
cedures may be repeated for various numbers 
of locations considered. 

Finally comes the addition of the minimized 
total assembly (derived from Step I) and plant 
costs, where both assembly and plant costs are 
functions of location numbers and plant num- 
bers. The overall optimum solution Js deter- 
mined where the total assembly and plant costs 
for the industry are minimized. 

Comparing with the Stollstetmer model, the 
major modifications are: (1) The number of 
locations are treated independently of the 
number of plants due to the constraint on 
maximum plant capacity, and, ‘‘multiplant” 
locations therefore may appear in the results; 
(2) the effects of plant size on the magnitude 
of total plant costs are explicitly shown by 
adopting a discontinuous plant cost function; 
(3) excess plant capacity is introduced in 
determining the optimum solution. 


Empirical Results 


Case I of the modified model was empirically 
applied to the Florida orange industry. The 
study was concerned with Early, Midseason, 
and Valencia oranges. Fresh orange packing 
plants and processing plants were analyzed 
separately but not independently. The opti- 
mum solutions for packing plants were deter- 
mined prior to those of processing plants simply 
because part of the fresh orange supply is elimi- 
nated in packing plants and reshipped to pro- 
cessors. However, only the result of processing 
plant solutions are presented in this paper.‘ 

In Step I a special computer program was 
formulated to determine the optimum loca- 
tional patterns and to calculate the minimum 
total assembly cost for various numbers of 
locations considered. The analvsis was pro- 
cessed as a two-product case, because of differ- 
ent assembly cost matrices used for cannery 
and eliminated oranges.’ Optimum allocation 


t The results for fresh orange packing plants, as well as , 
the details of the estimation procedure, are available in 
Chern’s thesis [3]. 

s For a more detailed oan of a Be a aa 
case, see Polopolus (8, 9]. 


of orange supply was determined simultane- 
ously as the optimum locational pattern was 
selected. 

In Step IT the plant size pattern and plant 
numbers were determined in accordance with 
the allocations of orange supply previously 
specified in Step I and with the constraint of 
maximum plant capacity. The optimum plant 
numbers and the minimum total assembly and 
plant costs were derived for various numbers 
of locations. The results indicated that the 
overall optimum solution involved nine loca- 
tions associated with ten plants.* The minimum 
industry total cost was $27.8 million, of which 
$9.8 million was assembly cost and $18 million 
was plant cost. Excess plant capacity was 
estimated to be 726.4 thousand boxes per week, 
or 9.1 percent of total plant capacity. 

The above results suggest that the current 
plant locations and plant numbers are exces- 
sive in relation to a long-run plan for industry 
efficiency in assembling and processing oranges 
in Florida. The findings suggest that merger, 
consolidation, and possibly abandonment of 
some old plants will be necessary in the future. 
On the other hand, the establishment of new 
plants in some new locations Js also appropriate. 
LaBelle and Indiantown, both located in the 
southern part of the Florida citrus belt, were 
found to be optimum locations for building 
new processing plants by 1975, when ten or 
more locations are considered. 


A Comparison 


Suppose a linear plant cost function is 
adopted, as in the original Stollsteimer model. 
The results of a Stollsteimer formulation indi- 
cate that the optimum solution is 12 locations, 
with one plant at each location. The minimum 
total cost for the industry is $25.6 million, con- 
sisting of $16.5 million of plant cost and $9.1 
million of assembly cost. 

The minimized total cost for the industry 


6 While the nine-location solution represents the math- 
ematical optimum, minimum total assembly and plant 
cost is relatively constant over a wide range of location 
numbers, This results from the fact that increases in mini- 
mum plant costs are almost equally offset by decreases in 
minimum assembly costs as the number of locations in- 
creases beyond three. 
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derived from a linear and continuous plant cost 
solution is $2.2 million less than the figure ob- 
tained by using a discontinuous plant cost 
function. This discrepancy stems from the fact 
that excess plant capacity, which is inherent in 
the use of a discontinuous cost function, is 
absent with a linear cost function, and from 
the difference in magnitudes of the economies 
of scale reflected by two different functions. 
The implication derived from this comparison 
is that if the industry can somehow build all 
plants just large enough to handle the available 
orange supply, minimum total plant and as- 
sembly costs will be reduced. Because this is 
an unlikely expectation, the use of a continuous 
and linear plant cost function may underesti- 
mate total plant costs for the industry. 


Summary 


StoUsteimer’s original location model was 
modified in order to improve its construction 
and to enhance its empirical realism. The ma- 
jor changes involved the substitution of a dis- 
continuous plant cost function for a continuous 
function, the explicit distinction between plant 
numbers and plant locations through the use 
of the concept of maximum plant size, and the 
measurement of excess plant capacity in opti- 
mal solutions. 

Three theoretical cases were distinguished, 
largely on the basis of the form of the total 
operating cost of processing function. The total 
durable cost function was assumed to be dis- 
continuous in each case. Briefly presented are 
the results of an empirical problem involving 
Case I, or a discontinuous durable cost func- 
tion and a total operating cost function that 
passes through the origin. Comparison of the 
results of an empirical problem utilizing Case 
I with the original Stollsteimer methods sug- 
gests that Stollsteimer’s use of a continuous 
and linear plant cost function underestimates 
total plant costs for the industry. Application 
of the modified model to problems where con- 
stant unit operation costs are not assumed, 
Cases II and III, may be handled, but only if 
their corresponding assumptions are appropri- 
ate. Of course, the analytical procedures for 
these cases are somewhat more complicated. 
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Plant-Location Model Suboptimization for Large Problems 
ALLAN A. WARRACK AND LEHMAN B. FLETCHER 


PERATIONAL constraints of the Stoll- 
(Jie long-run spatial model have 

been severe. The data input require- 
ments are large. More serious, for all but small 
problems the optimization tends to be com- 
putationally demanding to the point of in- 
feasibility. The purpose of this paper is to en- 
large the scope of problem for which the basic 
computational model can be used. Specifically, 
an algorithm is suggested that operationalizes 
the Stollstezmer model for plant location prob- 
lems where a large number of plants may enter 
the optimum solution. 


Model Statement 


The objective is to minimize costs. Stated as 
a product distribution model, given m geo- 
graphically dispersed market demand (Q,;) to 
be supplied from any one or more of N possible 
plant locations, the problem is to solve for the 
number of plant locations, 2<N, that should 
be used, the locational configuration, As, for 
the # plant locations, and the size of plant at 
each location chosen. In algebraic notation, 
minimize 


(1) TCC = SS Tuy | et + EGAN 


jul jum] 

or minimize 
TCC = TCC + TGC 
(n Ak) (= Az) (n\t) 


with respect to plant numbers n, n<N, and 


locational plant configuration, As, subject to - 


D Qis = O; 
j=l 
=quantity of product distri- 
buted from plant location ¢ 
per period is demanded; 


3 Qu = Q; 


=quantity of product de- 
manded at market 7 per 
period is supplied; 
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>, Q; = 0; total supply and demand 


jol 


È O- 


j=1 
are equal; 
Qu, Tip Q: 20, and Q; G;> 0. 
Define the above variables: 


TCC =total combined nasir plus manu- 
facturing costs, 
TTC =total transfer costs, 
TGC = total manufacturing costs, 
T;;=unit cost of transferring the product 
from plant location + to market j, 
Qi;=quantity of product manufactured at 
location ż and distributed to market j, 
G;=unit manufacturing cost at plant lo- 
cation 4, 
Q;=quantity of product manufactured at 
plant location 4, 
Q;=quantity of product demanded at 
market 7, 
N=maximum number of potential plant 
locations, 
=a subset number of N plant locations, 
Az=one specific locational configuration 
from among wC, conceivable con- 
figurations. 


To minimize equation (1) one further variable 
must be defined: 


L;=a specific location for an individual 
plant from among the JN potential 
plant locations. 


TTC varies with the number of plant loca- 
tions and the locational pattern of these plants. 
Tf there are no economies of scale, TCC and 
TTC are minimized simultaneously. In the 
usual case in which economies of scale exist, 
there is a trade-off between transfer costs and 
manufacturing costs. Theoretical considera- 
tions and the empirical application in this 
paper indicate, for the individual manufactur- 
ing plant, a linear nonhomogeneous total cost- 
volume function. The positive intercept indi- 
cates “set up” costs, while operating costs are 
represented by the slope. TGC becomes a 

1While i=1, 2, +, SN) records the number of 
plant locations a “‘tracer vector,” L, is needed to trace 


which plant locations are included in an » subset of N 
potential plant locations. 
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function of plant numbers by aggregating in- 
dividual plant cost functions; a “set up” cost 
is needed for each additional plant. | 

The optimizing procedure for the ma is 
detailed elsewhere [6, 7, 8]. Each term in 
equation (1) or (1’) varies with the number of 
plants. Since the specified number of plants 
embodies plant sizes and locations, cost varia- 
tions with respect to plant numbers reflect 
these two additional considerations. The basic 
optimizing approach is to compute total costs 
for each possible number of plant locations 
(n<N) and for each combinatorial location 
pattern, As, once » is specified. 

There is a computational difficulty in finding 
the minimized (with respect to Ax) TTC func- 
tion. Where N is large and n is neither very 
small nor very large, the necessary calculation 
requires an exceedingly large amount of com- 
puter time. In the empirical application re- 
reported here V=40. Calculation of 40C; took 
7.64 minutes on the IBM 360/50 computer. 
Our estimate for 4C; was 85 minutes. Consider 
using 25 of the 40 potential plant sites; s0Css 
=H where H is a number of calculations that 
requires an infeasible amount of computer 
time. Worse, consider 


j zg 40C 26 T s0C 25 = 4oC'24 a jets g 


(ie. generation of the TCC function over the 
entire range of plant numbers). Iowa State 
University computer experts estimated the 
optimization would take 10,000 hours of com- 
puter time. This paper presents two computa- 
tional methods for obtaining suboptimum 
solutions. These methods operationalize the 
long-run spatial model for large problems. 


Suboptimum Solutions 


The difficulty was handled using two ap- 
proaches to suboptimization—dubbed the Iter- 
ative Eliminations Approach and the Iterative 
Expansions Approach. The two basic pro- 
cedural steps remain unchanged. However, 
some operations research rules are used to avoid 
the necessity of computing all combinations. 

In step one there is a (VX M) transfer cost 
matrix 7;;—each element represents a possible 
plant to market situation. Once # is assigned, 
there are yC, locational configurations, Àk, 
possible. For each às there is a submatrix 
Tu*|^e of Tu of dimension (nX M) ). A vector, 
TP |, is obtained scanning Talu by col- 
umns and selecting the minimum 7; element 
in each. The conformable product of T!"|,, 


and the vector of quantities demanded yields 
minimum total transfer cost TTC™"|,,. This 
scalar result is specific to the assigned plants 
and a specific Ay. A total of yC, such scalars are 
calculated and the least-cost figure and A, are 
chosen for the TTC function. 

Either suboptimization procedure is feasible 
where large numbers of plants enter the solu- 
tion. In each the computational economy re- 
sults from dispensing with many theoretical 
possibilities from among conceivable location 
patterns. -Specifically, not all T,,;*|,, matrices 
are examined. . 


Iterative eliminations approach (IELMA) 


This approach begins with the inclusion of 
all potential plant locations and eliminates 
them one by one until a solution is reached. 
Start with all potential plant locations as a 
trial solution (n= NV); that is, Cy is computed. 
Then two questions are asked: ‘‘Will the elimi- 
nation of any plant from the trial solution 
lower TCC?” If the answer is yes, question two 
becomes relevant: “Which plant should be 
removed?” Remove the plant whose elimina- 
tion lowers TCC the most.: The process is re- 
peated until the answer to question one be- . 
comes “no.” At that point the suboptimal 4 
solution has been reached. 

The steps can be formalized as follows: 


(a) Compute TCC N3 TCC N-1) and TCCy_s 
where the total combined costs refer to all, all 
but one, and all but two plants. 

(b) Test to determine if TCCy>TCCy_1; if 
so, one plant is to be removed. 

(c) If one of the plants eliminated by TCCy_+ 
is the same plant? eliminated by TCCy1, 
remove that plant. i 

(d) Let N=N—1 and repeat steps (a)" 
through (c) until plant removals no longer 
lower total combined costs. The IELMA solu- 
ion has been reached.. 


This IELMA procedure asserts that “‘local 
suboptimization”’ implies “global suboptimiza- 
tion”—as if the TCC function formed a convex 
set. However, it is relatively expensive to 
compute LELMA over the enzire range of N. 
In the Iowa feed industry application, calcula- 
tion for the entire range of N showed that the 
TCC minimum was reached by following the 
IELMA suboptimization. 3 





*It was the same in each iteration of the empirical 
application described in this paper; thus, no further 
criterion was needed. ' 


Iterative expansions approach (IEXPA) 


IEXPA locates plants one by one, beginning 
with zero plants. Using cost minimization as 
the criterion, the model is programmed to 
select the best plant location if only one plant 
were permitted. Then, two questions are asked: 
“Will the addition of any plant location lower 
CC?” If the answer is yes, question two is 
asked: “Which plant should be added?” Add 
the plant that results in the largest TCC de- 
cline (ie. cost reduction). Location of the nth 
plant is conditional upon the locations of the 
(n—1) plants already located. One plant loca- 


tion is added in each iteration, retaining the 


previously located plants. Although plant lo- 
cations are retained, the size varies with each 
iteration. The iterations are continued until 
the answer to question one becomes “no” and 
the suboptimization solution has been attained. 

The formal steps are: | 


(a) Compute TCC, where the total com- 
bined costs refer to the yC,, set of combinations 
and n=1. 

(b) Compute TCCa41. 

(c) Test to determine if TCC > TCC; if 
so, add the selected plant location and incre- 
ment n by one. 

(d) Repeat steps (b) and (c) until plant 
additions no longer lower total combined costs. 
The IEXPA solution has been reached. 


As with IELMA, IEXPA asserts that find- 
ing the “local suboptimization” solves the 
model. Calculation of IEXPA is inexpensive; 
thus, generation of the TCC vector over the 
entire range of NÑ is highly desirable. In the 
empirical application of this paper the TCC 
minimum was found by the IEXPA subopti- 
mization; moreover, the IEXPA result was 
confirmed by calculations for the entire range 
of N. 

TEX PA seems especially useful. When sev- 
eral of the selected locational configurations 
were examined, the results were judged by the 
authors as reasonable considering coverage 
and spatial distribution. LELMA is more ex- 
pensive to compute. [EX PA has stronger intui- 
tive appeal. Its solution could possibly simulate 
industry development over time. It may pro- 
vide a basis for evaluating a firm’s practical 
location problem: Given the location. of com- 
= petitors, where should a new plant be located? 


Empirical Aspects 
The long-run spatial model was applied to 
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the feed industry in Iowa [7]. Based primarily 
on a criterion of population size, 40 cities and 
towns were selected as potential plant loca- 
tions., A commercial mixed feed demand was 
estimated for each of the 99 counties in the 
state. A (40X99) distribution cost matrix was 
developed, which corresponds to TTC in the 
basic model. Distribution cost was defined as 
transportation plus selling costs. It was as- 
sumed that market shares were established 
according to the minimum transfer cost cri- 
terion. The model’s second component, TGC, 
was based upon feed manufacturing cost 
analysis at the plant level. TGC in the model 
is an aggregation of plant-level manufacturing 
costs (PGC). An economic-engineering ap- 
proach was used. The analysis was performed 
for single- and double-shift feed manufacturing 
operations. In each case economies of scale 
were detected. The scale economies were re- 
flected in the respective linear nonhomogeneous 
total cost functions for feed manufacturing 
plants. These cost functions were estimated 
with the regression technique. 

The model was operationalized using both 
of the two suboptimization approaches. Single- 
and double-shift analyses were computed for 
both approaches. Therefore, a total of four 
solutions were obtained: 


(a) IEXPA solution assuming single-shift 
manufacturing operations; 

(b) IEXPA solution assuming double-shift 
manufacturing operations; 

(c) IELMA solution assuming single-shift 
manufacturing operations; and 

(d) IELMA solution assuming double-shift 
manufacturing operations. 


Possibilities of combining single- and double- 
shift operations were not investigated. How- 
ever, the model and its suboptimum procedures 
are adaptable to such an extension. Empirical 
detail and graphic illustrations are presented 
in the original research [7, 8]. The IEMLA solu- 
tions were remarkably similar to the IEXPA 
solutions. In fact, the single-shift solutions 
were precisely the same. The same 29 plant lo- 
cations comprised the solution. The double- 
shift solutions were similar; 25 plant locations 
made up each solution but two of the locations 
differed between the two suboptimizations. 
Given the similarity of the empirical results, 
IEXPA appears to be more useful. Computa- 
tional economy and stronger intuitive appeal 
are reasons to prefer [EX PA over IELMA. 
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A primary limitation of the long-run spatial 
model has been the computational difficulty of 
application to larger problems. This paper has 
suggested procedures to overcome this limita- 
tion. The IELMA and IEXPA suboptimiza- 
tions are related to tbe SAOPMA (steepest 
ascent one-point move algorithm) suboptimi- 
zation [3]. Starting with an infeasibly large 
number of possible combinations. SAOPMA 
seeks a suboptimum solution utilizing some- 
what different criteria from TELMA and 
IEX PA. Another basic approach to subopti- 
mization lies within the general class of “branch 
and bound” algorithms. The set of all con- 
ceivable solutions are partitioned into disjoint 
subsets and the objective function’s bound is 
computed within each subset; the solution is 
sought by successive branching and application 
of the bound criterion [1]. Further research is 
needed, for large spatial problems, to evaluate 
the comparative efficacies of alternative algo- 


rithms. No doubt improved algorithms are 
possible. 

As applied at the industry level of aggrega- 
tion, the long-run spatial model has normative 
properties. Will individual firm decisions within 
the competitive system lead to (toward) the 
industry location pattern suggested by the 
model? Competitive barriers to entry likely 
will be higher when firm entry would raise 
combined industry costs; hence, the model 
should have some predictive power with 
reference to competitive market structure. 
However, industry cost minimization within 
a spatial market does not necessarily imply the 
minimization of prices [2]. Since spatially 
efficient industry organization tends to be 
monopolistic, prices are affected by spatial 
price discrimination as well as costs. There is 
a need to test these predictions in a variety of 
industry situations. 
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A Use for Principal Components in Price Analysis 


Joan P. Dorr anp Sean B. CHN 


HE technique of principal components 
| has often been suggested as a practical 
method of separating the total varia- 
tion in several series of data into orthogonal 
subsets, but suggested applications have been 
directed towards the independent (exogenous) 
variables in single or simultaneous equation 
models [2, 3, 5]. Principal components can also 
be extracted from series of random variables 
and the technique is therefore equally appli- 
cable to dependent (endogenous) variables in- 
cluded in economic models. When the original 
series of data are random variables, the ex- 
tracted components will also be random vari- 
ables [1, 4] and as such may meet the assump- 
tious necessary for use as dependent variables 
in regression analyses. 

The purpose of this note is to show how 
principal components can be used as an aid to 
understanding the nature of the fluctuations 
present in several series of prices.! The principal 
components provide measures of the amount of 
common variation as well as the magnitude 
and nature of the divergencies in the series. 
Regression analyses on the components can 
be used to determine causes of the fluctuations 
and, because the successive components are 
orthogonal, a given causal variable may be 
shown to have differing (and independent) 
effects upon the price series. This type of in- 
formation may be useful for specifying the 
more traditional types of economic models; 
for example, a knowledge of the interdepen- 
dencies among the prices could aid in the 
specification of individual structural relations 
in a simultaneous equation system. 

Figure 1 depicts three series of annual shrimp 
prices from 1950 to 1968.? Retail and wholesale 
price have the usual interpretation; exvessel 
price is the price received by fishermen and is 
analogous to the raw material or farm price. 

1 Because literature describing principal components is 
accessible and complete, we shall not present a discussion of 
the method here. Morrison [4] presents a good introduction; 
Tintner [5] avoids the use of matrix algebra. 

2 All data used were obtained from the Division of 
Economic Research, Bureau of Se Fisheries, 
College Park, Maryland. 


Joun P. DorL és professor of economics and SEAN B. 
Cunn is graduate asststant in agricultural economics at the 
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The correlation matrix for the three prices 
over the 19 years is 


R W E 
R 1 0.96 0.90 
W 0.96 1 0.95 


E- 0.90 0.95 1 


where R is the retail price; W, the wholesale 
price; and E, the exvessel price. A study of 
these coefficients and the graph suggests that 
the common variance among the three prices 
is high—the only question is the degree and the 
nature of the variance. The simplicity of the 
problem in this case enables one to verify the 
interpretation of the principal components by 
a study of the graph, which would not be 
possible in a more complex case. 

The three principal components were ex- 
tracted from the correlation matrix. The first 
one was 


Cu = 0.5750 R, + 0.5842 W’ + 0.5729 Ef 


where the primes indicate normalized vari- 
ables. This component “explained” 96 percent 
of the total variation in the three series, and 
the signs on the three coefficients are the same. 
Therefore, it can be inferred that the prices 
generally move very closely together annually. 
A supply or consumption change that affects 
a price at one market level will have a similar 
effect at the other two levels within the year. 
The simple correlation of the first component 
with each of the prices is 0.97 (retail), 0.99 
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(wholesale) and 0.97 (exvessel). The compo- 
nent describes each series very well and whole- 
sale price almost perfectly. 

The second component was 


Ca: = 0.6691 R,' + 0.0672W,’ — 0.7401 E/. 


It accounted for only three percent of the 
summed variation in the three series. The 
simple correlations with the three prices are 
0.21 (retail), 0.02 (wholesale), and —0.23 (ex- 
vessel). This component is primarily correlated 
with retail and exvessel prices and measures 
the variation in the series that occurs when 
these two prices are moving in opposite direc- 
tions.’ Signs of this type may indicate a lagged 
effect between the two series that is inde- 
pendent of the fluctuations captured by the 
first component. An examination of the graph 


reveals that lags occur in 1955, 1958, 1960, . 


1964, 1967, and 1968. Four of these lags occur 
the year after a large decerase in exvessel 
prices and two (1958 and 1967) occur the year 
of a large drop in exvessel price. Apparently, a 
lag between retail and exvessel price does exist 
but occurs only when exvessel prices suffer a 
severe downward break. 
The third component was 


Cx = 0.4709R/ ina 0.8088 W ,’ -+ 0.3523 EY’. 


It explained one percent of the total variation. 
The correlation coefficiencies are 0.07 (retail), 
—0.13 (wholesale), and 0.06 (exvessel). This 
component captures the variance in the series 
caused when wholesale price moves in a direc- 
tion opposite to exvessel and retail prices. This 
happened only in 1951 and is negligible. 
Examination of the principal components 
has shown that the three annual shrimp price 
series move together very closely and that 
the wholesale price series would serve as an 
almost perfect index for the three series. Fluc- 
tuations orthogonal to the main price move- 
ments are small and apparently can be ex- 
plained by a one-year lag between exvessel 
and retail prices that occurs only when exvessel 
prices suffer a severe drop. These interpreta- 
tions are not automatic and will differ with the 
nature of the problem. However, the signs on 
the components and the total variation ex- 


* The coefficients of the components are characteristic 
vectors and can also be interpreted as direction cosines. 
Because characteristic vectors are unique. up to a scale 
factor, the signs themselves are not important beyond the 
fact that they determine when the prices are moving in 
opposite directions. ` 


plained should always provide useful informa- 
tion. 

The principal components, when regressed 
upon supply or consumption variables, may 
reveal further information of value. As an 
example, we regressed the first and second 
principal components upon variables that 
measure total annual supply of shrimp: 


C1,= 1.2237 —0.0034L,-+0.03551,—0.06315; 
(0.011) (0.005) (0.024) 
R?=0.81 d=1.07 
Cy ~0.6485+0.0138L,—0.00177,+-0.01615, 
(0.003) (0.002) (0.008) 
—0.0118Lı  R*=0.62 
(0.004) d=2.16 


where L, is annual domestic shrimp landings 
(raw material production); J; is annual im- 
ports; S; is cold storage stocks at the beginning 
of the year; and Lı is L: lagged one year. All 
variables are millions of pounds, “‘heads-off” 
weight, and are for 1950-1968. Standard errors 
are shown in parentheses. 

The largest source of variation in the price 
series js the increase over time which appears 
to have been captured by the first component. 
Imports increased almost monotonically over 
the period and are positively correlated with 
component one. Economic logic would suggest 
that imports should have a negative impact on 
price in a demand equation but a positive 
effect in a supply equation. Thus, it may be 
that the response of imports to the generally 
increasing prices over the period has domi- 
nated the negative impact that imports may 
have on prices in any one year. The analysis 
thus indicates that a more subtle model will be 
needed to explain this effect. Stocks have a 
negative impact on component one; an increase 
in beginning stocks will decrease all prices dur- 
ing the year. Beginning stocks build when the 
increase in landings and imports exceed the in- 
crease in consumption the previous year; these 
factors should be considered when the model 
is specified. Current landings also have a nega- 
tive impact upon component one; when land- 
ings rise, all prices fall. Using the absolute 
value of the partial correlation coefficients as 
a scale to suggest the relative impact of the - 
supply variables upon the price variations 
represented by component one, imports (trend) 
are first, stocks second, and landings third. 


Component two is an increasing function of 
landings and beginning stocks. But because 
component two is itself a negative function of 
exvessel price, landings and stocks are still 
inversely related to exvessel prices, as sug- 
gested by the regression on component one. 
Ordinarily, retail and wholesale prices would 
also move with exvessel prices, but for com- 
ponent two the usual effects are outweighed 
by the depressing effects of the previous year’s 
landings. The sign and magnitude of the co- 
eficient of Lis indicates that landings the 
previous year will decrease component two, 
which is positively correlated with retail and 
wholesale prices. This supports the presence of 
a one-year lag, as suggested above. Similar rea- 
soning suggests that lagged landings will in this 
case Increase exvessel price; this has been true 
in the shrimp industry simply because exces- 
sively large landings have not occurred in 
consecutive years. Exvessel prices thus do rise 
the year following a severe drop. 

The negative coefficient of imports on com- 
ponent two demonstrates that in years follow- 
ing large landings imports will further weaken 
retail and wholesale prices, even while exvessel 
prices are strengthening. Based on the partial 
correlation coefficients, the relative impact of 
the four supply variables on the price variations 
represented by component two are landings, 
lagged landings, beginning stocks, and im- 
ports, in the order mentioned. 

Components one and two are orthogonal; 
therefore, the regressions measure independent 
effects of the supply variables. The regression 
on component one shows that increased land- 
ings will decrease all prices; but the regression 
on component two uncovers another effect of 
landings, independent of the first effect. 
Namely, when landings are unusually large 
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(as they were in 1954, 1959, 1963, and 1967), 
the drop in exvessel price may be so severe that 
the entire impact on retail price will not be re- 
flected until the following year. Thus, landings 
play a dual role—the first being more impor- 
tant than the second because the first com- 
ponent explains the major portion of the vari- 
ance in the price series. However, although 
small in total, the price movements associated 
with component two are often of much concern 
to the shrimp industry, and the regression on 
component two provides some insights that 
would not be apparent from the regressions of 
each price upon the supply variables. 

In the one extreme, the regressions on the 
principal components would show each com- 
ponent to be uniquely related to one supply 
variable so that each independent price varia- 
tion could be attributed to a single source. In 
the other extreme, all explanatory variables 
might be equally correlated with all compo- 
nents so that no new information could be un- 
covered by the analysis. (The present example 
is between these extremes.) The two extremes 
will have the most direct interpretations; in 
other cases, the interpretations will in general 
not be similar and should be made with care. 
One caution to be observed: The impact of a 
single variable may be divided among several 
components. In the example given, landings do 
have an important direct effect on exvessel 
prices, but this effect is separated into two in- 
dependent and smaller effects by the first two 
principal components. Of course, the admoni- 
tion about causality and correlation should be 
kept in mind; the components will always pro- 
vide information of descriptive value but may 
not always shed light upon economic forces in 
the market. 
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A Note on Milk Production Functions* 
Q. Panis, F. Marossw, A. M. Pura, anp A. Romoara 


involving 24 Holstein cows, -allocated 

among 12 different feeding treatments, ob- 
tained as combinations of 4 hay-concentrate 
ratios and 3 feeding levels. The four ratios of 
concentrates to hay were chosen at the follow- 
ing percentage values of energy intake: 30/70; 
45/55; 60/40; 75/25. Alfalfa hay and a suitable 
mix of concentrates were selected as feedstuffs.? 
The three feeding levels were set at .32, .40, 
and .48 UF (energy measured in Scandinavian 
units of measurement) per kilogram of 4 per- 
cent fat converted milk, as projected from pro- 
duction of previous periods, plus the mainte- 
nance ration. It was recognized that, in 
principle, rations so specified are not in accord 
with the assumptions of classical regression 
analysis in which the treatment levels are 
chosen and fixed in advance by the experi- 
menter. However, several considerations led to 
this approach in spite of the conceptual statis- 
tical disadvantage. First, because there were 
few available data concerning the lactation 
curves of cows under Italian feeding and en- 
vironmental conditions, prespecification of rele- 
vant absolute rations would have been difficult. 
Second, the effects of the interdependence of 
observations between successive periods can 
be partially ameliorated by use of an autocor- 


* This research project was carried out with financial 
support of the Italian National Research Council, con- 
tract 115/0169/0045. Giannini Foundation Research Paper 
311. 

1 The feeding trial was conducted as a joint enterprise by 
the Animal Husbandry Experiment Station in Rome and 
the Advanced Training Center for Agricultural Economics 
in Portici, Naples, Italy. 

2 The specification of the ration ingredients and quality 
are as follows: For the whole experimental period cows 
were fed alfalfa hay of second cut and one kilogram of dry 
beet pulp per day. A suitable mixture of concentrates was 
programmed to fulfill the desired ratios of hay to grain. 
The mix contained by weight, corn (50%), barley (15%), 
bran (15%), soybean flour with 44 percent of protein 
content (18%), calcium phosphate (1%), sodium chlorate 
(0.7%), and calcium carbonate (0.3%). Each cow also re- 
ceived a daily ration of six grams of mineral elements with 
the following composition: iron oxide (64.5%), manganese 
sulfate (24.5%), copper sulfate (5.0%), potassium iodate 
(2.6%), zinc sulfate (2.2%), and cobalt sulfate (0.9%). 


Q. Paris ts assistant professor of agriculiural economics at 

the University of California, Davis. F. Matossrni, A. M. 

AND A. Romira are researchers in the Animal 
Husbandry Experiment Station, Rome, Italy. 
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È 1967 a feeding experiment was set up! 


relation scheme in the estimation procedure. 
Third, the actual ration fed (as opposed to the 
planned ration) can never be completely con- 
trolled because of problems of weigh-backs due 
to overestimates of stomach capacity, waste, 
cow disposition on given days, and other un- 
controllable events. All of these factors tend 
to weaken the direct dependence of feed levels 
on previous production levels. 

At the beginning of her lactation, each cow 
was placed on a standard ration for a 50-day 
pretrial period. The subsequent experimental 
period of 23 weeks was divided into four 5-week 
subperiods, separated by one transitional week 
for which data are excluded from the analysis. 

The original experimental plan called for 
changes both of hay-concentrate ratio and feed- 
ing level for each cow from one subperiod to the 
next. Unfortunately, in the actual execution, 
the experimental units were shifted only to 
another ration within the same feeding level. 
While this imperfection of the experiment does 
not permit statistical statements concerning 
the effects of feeding levels because of a 
possible confounding of individual cow ability 
and level effects, the fact that cows were allo- 
cated to feeding levels by a random process 
should minimize the effect of this imperfect 
execution on the point estimates of the re- 
gression coefficients. 

Milk production and quantities of hay and 
concentrates consumed by each cow were re- 
corded daily and then aggregated on a weekly 
basis. The cow’s body weight and the butterfat 
content of milk were recorded weekly. 

The literature on milk production functions 
published to date was taken as an initial guide- 
line for the present work. Usually the dependent 
variable has been defined on an energy basis— 
that is, as milk standardized for its butterfat 
content. This criterion has been widely ac- 
cepted and used by animal husbandry re- 
searchers since the studies by Gains and 
Davidson [1, 2], which showed that the energy 
contained in whole milk could be expressed by 
the following relation: 


(1) E = 132.06M + 4964.00PF 


where 
E=total energy (in kilocalories), 


M = whole milk (in pounds), and 
F=quantity of fat (in pounds). 


Fat converted milk (FCM) was defined as? 


(2) (FCM) = 
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k=1,:--,K: Levels 
t=1,---,N: Weeks 


energy yield in one pound of milk of a particular fat content 


energy of one pound of milk with four percent of fat content 


132.00M + 4964.0F 


~ 132. 06 (1) + 4964.0 (.04) 


= AM + 15.0F. 


It is well known, however, that within a 
certain range the percentage fat content and the 
quantity of whole milk may vary because of 
the ration fed. Fat content and whole milk, 
then, should be considered as two random, 
jointly distributed variables with different 
density functions. The construction of a new 
random variable, using the weighting scheme 
illustrated in relation (2), causes a distortion of 
both original variables and, more importantly, 
obscures information. Therefore, the statistical 
analysis was carried out using four different 
measurements of the dependent variable: (a) 
whole milk, (b) fat content, (c) skim milk, and 
(d) 4 percent fat converted milk. Regressions 
based on the first three variables are the major 
focus of the study. The analysis of 4 percent 
fat converted milk was carried out in order to 
allow a comparison of results with those pub- 
lished in the literature. l 


Model Specification 


Based on the analyses of previous experi- 
ments, a second order polynomial in hay, 
concentrates, time, body weight, and age was 
hypothesized to suitably represent the milk 
and fat production process, as follows: 


(3) Fire = ao + Hix + aH’ in + ACi 
+ aC’ t aT iee + T’ 
+ aH aCi + eH aT ixt 
+ CiT i + aio ik, t1 
FHanP’i, ti + or E + onl? ite 
+ auaf iaP i1 + Ratio Effects 
+ Level Effects + Us, 
4=1,--°-, I: Ratios 

* Formulas (1) and (2) were originally defined as pounds 
of milk and fat. In this study kilograms were used as a unit 


of measurement, hence the above constants must be multi- 
plied by a factor of about 2. 2. ' 


132. OGM + 4964.0F 
330.62 


where 


Y stands for one of the three dependent vari- 
ables: whole milk, fat, or 4 percent fat 
converted milk (measured in quintals); 

H is hay and C is concentrates (measured 
in hundreds of UF); 

T is a time trend variable (measured in 
weeks) from 1 to 20; 

P is body weight (measured in quintals); 

E is age (measured in hundreds of months); 
ratio and level effects are dummy vari- 
ables; and 

U is a residual variable. 


The experimental data, however, do not 
correspond exactly to the above model since, 
for every cow, the observation of quantity pro- 
duced at time ¢ cannot be considered as inde- 
pendent from the observation of quantity 
produced at time #~—1. Hence, a first order 
autocorrelation scheme was introduced in the 
model. Because of the imperfect execution of 
the experiment, mentioned before, the esti- 
mated level and ratio effects incorporate also a 
cow ability effect. For this reason, it was de- 
cided not to include any parameter for indi- 
vidual cow ability. 

Single equation ordinary least squares pro- 
cedures were used to estimate the above model 
as applied to whole milk, butterfat, 4 percent 
fat converted milk, and skim milk.‘ In Table 1, 
estimates of the four versions of the model are 
presented. The R? values show that the whole 
and skim milk variables are better explained 


4 Such a procedure, together with the assumption of nor- 
mality of the U variables, produces maximum likelihood 
estimates even in the case of joint distribution of the milk 
components with nonzero covariances. Zellner has shown in 
{4] that, given a system of jointly distributed equations, 
ordinary least squares applied to each equation inde- 
pendently are maximum likelihood estimators when the 
sets of independent variables are the same in every equa- 
tion, “even if the disturbance terms in different equattons are 
corrdated.” 
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Table 1. Estimates of the regression coefficients 
Whole milk Fat content 4-percent fat converted milk Skim milk 

Parameters Coefficients i-test Coefficients t-test Coeficients t-test Coefficients i-test 
D.o. f. — 459 . 000990 — 459, 000000 — 459 .000000 — 459 090909 
Autocorr. coef., — .900000 — — , 980000 —_ ~- „9009000 — — 900000 — 

squared 898425 = 749636 — .889031 = 393709 is 
5.9. residuals 8.093698 — .021389 —e 5.900970 — 8 68092 _ 

nstant —1.13$253 2.234928 — ,O22964 - 925009 —- 805359 1.856831 —1. £10616 2.190048 
Hay (4) 8.206830 9.647369 996676 2.325031 4.740927 6.526928 8. 109923 9.548584 
Concentrate 

(C) 7.667978 10.642456 084884 2.409332 4.361156 7.088821 7.581953 10.539764 
Time (T) 015436 1.422436 . 000806 1.519932 w= 005696 -614766 -916232 1.498135 
Ht — 3.624460 5.787766 — 050629 1.649319 ~-2, 202540 4.119106 —3,574419 5.716919 
ci -2.854875 6.305462 042060 1.893044 ~— 1.775928 4.593735 —2, 312695 6.222149 
T3 000157 1.116440 000004 545517 000114 . 946282 000154 1.094021 
HXC ~-8. 144952 8.116364 023372 -475810 —2 945033 3.436966 — 8.166167 8.150421 
HXT — 015880 1.408501 001129 2.049198 „910199 1.059406 — 016988 1.509205 
CxT ~= 025956 2.638500 OO1841 3, 825962 016918 2.014061 — .027779 2.828266 
Body weight : 

(P) — 269136 1.750263 — .003230 . 429919 = 1 1.179318 — 266392 1.735207 
Pi .018518 1.290031 .Q00151 218121 009521 716763 -C18414 1.284840 
Age (E) -~ 1.312568 3.312141 069226 3.578747 . 503953 1.489323 — 1.181694 3.492035 
kt . 925634 3.243504 — „047966 3.443222 we 342324 1.404831 973527 3.416664 
PXT — ,002175 1.349293 — .000092 1.173058 = 002223 1.615036 — .002085 1.295548 
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than fat content. The results relative to 4 per- 
cent fat converted milk are a weighted average 
of those pertaining to milk and fat content. 
The regression functions of whole and skim 
milk, however, differ from that of fat in more 
surprising aspects. An analysis of the hay- 
concentrate isoquant relations shows that 
while the fat isoquants are convex to the origin 
of the axes, as expected, the whole and skim 
milk isoquants are concave to the origin. The 
4 percent fat converted milk has almost straight 
line segments with a slight convexity at the 
higher levels of production (see Figures 1, 2, 3, 
‘and 4). 
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Figure 1. Whole milk isoquants obtained using the Figure 2. 


estimates of Table 1 


In the studies on milk production functions 
published to date, it has been found generally 
that when a second degree polynomial is 
fitted, the fat converted milk function has al- 
most straight line segments. In this respect, 
this analysis seems in agreement with previous 
studies. On the basis of the current work, it is 
hypothesized that the linearity of the isoquants 
is a product of the standardization procedure; 
if separate analyses of fat, whole, and skim 
milk had been carried out in previous studies, 
isoquant patterns similar to those presented 
in this work may have been obtained. 

The following hypothesis mav account for 
the surprising behavior of the whole and skim 
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Fat isoquants obtained using the estimates 
of Table 1 


milk isoquants: When animal scientists con- 
sider a milk production process, they establish 
a relation between the energy intake of feed 
and the energy output of milk. It has been 
among the main objectives of the centennial 
selection of breeds to improve on this ratio of 
energy fed to energy produced. The genetic 
selection has been carried out using, among 
other things, the criterion of increasing the rela- 
tive quantity of fat that cows of a given breed 
could produce. Since at least 60 percent of the 
milk energy is represented by the fat content, 
this element plays a major role in establishing 
the overall efficiency of feed transformation. 
The success of the genetic selection can be 
evaluated considering the isoquant relation of 
fat in Figure 2: The clear convexity of iso- 
quants at any level of production is a measure 
of the efficiency achieved in transforming 
different combinations of hay and concentrates 
into fat; the greater the degree of convexity of 
the isoquants, the closer the relevant range of 
input substitution is to the origin, realizing a 
relative savings of feed necessary for a given 
level of output. It is then suggested that such 
an efficiency is counterbalanced by the in- 
eficiency of the transformation process be- 
tween feed intake and the other nonfat com- 
ponents of milk. To improve on this particular 
ratio was not, in general, among the objectives 
of the selection of breeds. 


An International Comparison 


To appraise the significance.of this experi- 
ment the results are compared with those ob- 
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Figure 3. 4 percent fat converted milk isoquants ob- 
tained using the estimates of Table 1 
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Figure 4. Skim milk isoquants obtained using the 
estimates of Table 1 


tained by Heady et al. [3]. The function for 4 
percent fat converted milk estimated in Table 
1 was chosen for comparing the isoquant rela- 
tions between hay and concentrates. In both 
studies, the auxiliary variables were set at 
mean levels, with time chosen as the iith 
week of the experimental period.’ For direct 
comparison, feeds in this study are converted 
to pounds of hay and concentrates. The results 
of the comparison are given in Figure 5 for an 
isoquant level of 200 pounds of 4 percent fat 
converted milk. 

The difference between the two sets of esti- 
mates is not substantial. The experimental 
units utilized in the Iowa feeding experiment 
are better able to transform feedstuffs into 
milk. Furthermore, they show a higher effi- 
ciency of concentrate transformation relative 
to their Italian counterparts. The two studies, 
however, show full agreement about the quasi- 
linearity of the isoquant relations. This fact 
seems to support the hypothesis that the 
“unusual” results uncovered in this study are 
not simply due to ‘‘freakish” statistical pro- 
cedures applied to a “bad”? experiment. Al- 
though additional work has to be done in order 
to establish with confidence the hypothesis set 
forth above, the published results on the sub- 
ject may be interpreted as a special case within 
the framework of the present study. 


tA measurement of the outside temperature is not 
available for the present study, but an average temperature 
close to 90° F would be a reasonable estimate since the 
experiment was carried out between April and August. 
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Figure 5. Energy value of skim milk isoquants ob- 


tained using the estimates of Table 1 


Economic Aspects 
The problem of milk pricing based on the 
explicit relation of fat and skim milk (solids- 
nonfats) to feed inputs has relevance for formu- 
lating economic policy in a number of countries. 
For example, in the European Common 


Market, butter is in surplus quantity while 
substantial potential exists for fresh milk con- 
sumption with low fat content. Suppose that 
agricultural policy makers lower prices for 
butter and raise prices for skim milk so that 
the present parity price of 4 percent fat con- 
verted milk is maintained. Knowing the tech- 
nical relations of feed inputs relative to these 
two separate components, feeding programs 
could be revised for an optimal allocation un- 
der the new set of prices. The result could help 
to maintain farmers’ income and alleviate the 
butter surplus. 

Another economic aspect of milk production 
deals with the proportions of hay to concen- 
trates that traditionally have been suggested 
to farmers as an index of “good” husbandry by | 
extension service personnel the world over. 
Given the present structure of input and out- 
put prices both in the United States and the 
European Economic Community, it appears 
that farmers should find it profitable to feed 
their cows a proportion of concentrates up to 
50 and 60 percent of the feeding ration. 

In summary, a more explicit enalysis of the 
relationships between the individual milk 
components and feed inputs may suggest feed- 
ing practices quite at variance with traditional 
practice, particularly if differential pricing of 
the milk components is introduced. 
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A Model for Evaluating Consequences of Changes in 
Federal Milk Order Pricing Policies* 


W. D. Dosson 


pricing policies under federal milk orders 

frequently are received by USDA from 
Congress, producers, and consumers. However, 
there is often little information on the probable 
impact of a proposed price change, since no 
systematic procedure is employed to evaluate 
the effects. The need for a systematic evaluation 
procedure seems evident, since over 50 billion 
pounds of milk valued at over $3 billion [2] are 
priced under federal orders each year and even 
minor price changes sometimes may have un- 
desired effects in the complex system. This 
note examines currently evolving federal order 
pricing policies with emphasis on (1) evaluating 
their effects on producer prices, producer in- 
comes, consumer prices, intermarket competi- 
tion, and the efficiency of resource allocation; 
and (2) examining the feasibility of using a 
systems model as an operational tool for 
analyzing alternative pricing plans. 


| Fr about the effects of changes in 


Procedure 


As a result of USDA actions, Class I prices 
established under federal milk orders have 
risen more than 25 percent since 1965 [2]. 
Cooperatives also have bargained with pro- 
cessors for Class I price premiums valued at 
about $70 million annually in recent years. To 
obtain insights about the effects of the higher 
Class I prices that may evolve if producers 
obtain additional price increases under the 
orders or through bargaining, a higher hypo- 
thetical Class I price structure for the federal 
order system was constructed and its effects 
on key variables analyzed. The hypothetical 
Class I prices for most markets in the federal 
order system were established by adding to a 
$5.51 Green Bay, Wisconsin, base price the 
cost of transporting milk from the Wisconsin 


* Purdue University Agricultural Experiment Station 
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location to each of the other markets. A similar 
procedure was employed to establish Class I 
prices for markets in the Northeast, using a 
separate $6.90 base price for New York City. 
Both the Green Bay and New York base 
prices are 65 cents higher than actual 1967 Class 
I prices for the two markets. The base prices 
and the method of setting prices provided each 
federal order market with a geographically 
adjusted Class I price-level roughly equivalent 
to that existing in markets where producers 
negotiated the highest Class I premiums in 
1967. The higher Class I prices were assumed 
to become effective at the beginning of 1968. 

The recursive model used for the analysis 
(Figure 1) forecasts a sequence of annual 
values for variables that are directly or in- 
directly affected by changes in federal order 
prices. For the present application the system 
simulated under the model consisted of 66 
markets, each of which functioned as produc- 
Ing, processing, and consuming markets. Pro- 
ducing and consuming markets are designated 
by subscripts + and k, respectively, in Figure 1. 

Policy variables under the control of USDA 
or producers are defined as follows: 


C1, is the Class I price in market 4, and 
M,? is the composite manufacturing class 
price in market 1. 


Select Values for Base Period (t-1) Variables: 






Py p p 

Qos Cheesy, Ror 
A p 

Men k Mio. Fit- . 





2. Modity 


Class Prices 


3. Caiculate: 


p c * 
Risk Qia Qiii 


4. Caiculate: 


intermarket Flows of Buik and Packaged 
Milk, Transportation and Processing Costs 


5. Calculate: 
Clty Fern 


6.) Set (t)=(t4+1); Go to Block 2 if t<t, 


Figure 1. Generalized flow diagram for recursive 
model 
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Variables that are influenced by the policy 
variables include intermarket flows, transpor- 
tation costs, processing costs, and others de- 
fined as follows: 


Q, is the quantity of milk produced in 
market t, 
Q, is the quantity of milk consumed in 
market k, 
R,” is the packaged milk price at retail 
stores in market &, 
C1,“ is the quantity of milk priced in Class I 
in market t, ` 
M+# is the quantity of milk priced in the 
composite manufacturing class in mar- 
ket 1, 
F? is the farm price in market 4, and 
F; is the income of producers from the sale 
of milk in market 4. 


As the first step in applying the model, base 
period (¢—1) values for prices, production, and 
consumption were selected for each market in 
the system (Figure 1). In this analysis 1967 
prices and quantities were employed as base 
period variables? The hypothetical Class I 
price increase was then introduced, and the 
higher prices became effective at the beginning 
of period t (1968). Manufacturing milk prices 
were held constant at 1967 levels throughout 
the analysis. Next, forecasts were made of the 
impact of the Class I price increase on con- 
sumer prices,? production, intermarket flows, 
and the other variables that appear in blocks 
3 through 5 during the first year (h). Finally, 
the values calculated for 4; were employed as 
new base period values, and the procedure out- 
lined for 4 was repeated for periods # through 
t, (1969-71) to simulate the residual or longer- 
run effects of the Class I price change. 

Equations containing short- and long-run 
demand and supply elasticity estimates for the 
different market areas were employed to fore- 
cast the short- and longer-run consumption 
and production adjustments that occurred 
under the model as a result of the Class I price 
increase. The short-run demand elasticities 
used in the equations ranged from —.16 for 
markets in the Upper Midwest to —.37 for 
those in the South; the longer-run demand elas- 


l Base period data were obtained from questionnaires 
completed by federal order market administrators and 
sources [2, 3], 

2 The model simulates a pattern of behavior t in which 
Class I price increases (raw product cost increases) are 
passed along to consumers in the form of higher prices. 


ticities, from —.26 for markets in the Upper 
Midwest to —.60 for those in the South. In- 
come, population, and long-term trends in per 
capita consumption were also considered in the 
consumption forecasting equations. The short- 
run supply elasticities employed ranged from 
about .15 for markets in the Upper Midwest 
and Northeast to .43 for the South and South- 
west; the longer-run supply elasticities, from 
about .40 for markets in the Upper Midwest 
and Northeast to 1.10 for those in the South 
and Southwest. 

The annual forecasts of quantities produced 
and consumed in each market served as inputs 
(values for right hand sides) for the tranship- 
ment formulation for the transportation model 
which was employed to forecast intermarket 
flows of bulk and packaged milk in response to 
price and cost incentives.t Class I prices repre- 
sented raw product costs for each market 
under the transhipment model. T'o account for 
inertia and market imperfections that limit 
market penetration, displacements of locally 
produced and processed milk were constrained 
to 5 and 10 percent per year for large and small 
markets respectively. These values were chosen 
on the basis of information from historical 
sales records, questionnaires, and interviews of 
processors and USDA officials. 

After adjustments for gains and losses of 
sales to competitors In other markets, plant 
level producer prices were computed as 
weighted averages of the Class I and manu- 
facturing class prices. Farm prices were com- 
puted from plant level producer prices by de- 
ducting farm-to-plant hauling costs. 


Results and Implications 


For the federal order system, the overall in- 
crease in Class I prices from adopting the 
hypothetical pricing plan was 7.5 percent. 
Consumer packaged milk prices in the aggre- 
gate rose about five percent as a result of the 
increase in Class I prices’ Farm prices in- 


3 The demand and supply elasticities used in the model 
were obtained from 41 previous studies summarized in 
[1, pp. 292-295]. 

4The transhipment formulation forecasts intermarket 
product flows by minimizing milk assembly, processing, 
and distribution costs for the system. This model was 
selected after a preliminary econometric study indicated 
that intermarket product flows of bulk and packaged milk 
were significantly influenced by price and cust incentives 
which could be simulated with the model. 

i Class I and packaged milk prices changed only at the 
beginning of period $; under the model. Additional changes 
in packaged milk prices undoubtedly would have occurred 


creased to $5.44 in period k or to a level 27 
cents higher than in the base period (all-market 
average, Table 1). Because of the inelastic de- 
mand for fluid milk, consumption (and Class I 
utilization) declined relatively little as a result 
of the increase in packaged milk prices. that 
accompanied the Class I price increase. By 
period 4 increases in population and income had 
more than offset the effects of the higher con- 
sumer prices in most regions. Production also 
failed to rise to a level that would sharply de- 
press farm prices. For the system, producer 
incomes in period é& were 8 percent higher than 
in the base period. 

The results suggest that sizable aggregate 
income gains for producers could be obtained 
from additional increases in Class I prices and 
that the gains could be achieved without caus- 
ing consumer prices to rise proportionately as 
' much as Class I prices. However, the results 
also indicate that there would be a substantial 
amount of regional variation in the economic 
impact of a relatively uniform increase in Class 
I prices (Table 1). 

A review of previous studies had revealed 
that both demand and supply elasticities tend 
to be more inelastic in the Lake states area 
than in the South. This suggests that the cur- 
rent Class I price structure under federal 
marketing orders, where prices are lowest in 
the Wisconsin-Minnesota area and highest in 
the South, is opposite to that which would 
maximize the total revenue of producers. 
Larger aggregate income gains, therefore, 
‘probably could be achieved from larger price 
increases for the Lake states area rather than 
from relatively uniform geographic increases, 
as considered in this analysis. 

Over the four-year period simulated, the 
model called for an increased proportion of the 
packaged milk for the system to be processed 
at central markets such as Chicago, Minneapo- 
lis-St. Paul, St. Louis, Washington, D.C., and 
New York, where plants generally are large. 
Most of the sales obtained. by processors from 
the central markets were acquired in small 
satellite markets where plants typically are 
small. The pattern of sales forecast is similar 
to that actually evolving in the industry. The 


in most markets in later periods, but consideration of the 
single change permitted isolation of the effects of the Class 
IT price increase on packaged milk prices. 

€ No production increase appears for period 4 in Table 1, 
since under the model production is a function of farm 
prices lagged one period. . 
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Table 1. Simulated effects of higher class I 
prices, summarized by regions, pe- 





riods, to, t and & 
Regi í Percent of Percent of 
FE Class I Consumer consumption Farm duction 
period price price ee price base 
dollars per dollars 
hundred- iar hundrad- 
weight galion weig 

North 

te $6.45 52.0 100.00 5.44 160.00 

th 7.0 54.6 99.7 5.63 100.00 

101.16 5.64 101.09 

South Atlantic 

te 6.66 56.7 100.00 5.78 100,00 

ii 7.23 9.6 100.14 6.17 100,00 

104.75 5.99 101.98 

East North Central i 

fo 76 49.3 100.00 4.36 100.00 

h 6.10 51.0 100.21 5.17 100.00 

k 102.50 5.22 102.93 
West North Central 

to 5.41 46.7 100.00 4.62 100.00 

ft 6.03 50.4 98.02 5.08 100.00 

u 98.22 5.06 105,82 
East South Central 

fo .36 51.8 100.00 5.45 100.008 

ii 6.64 53.1 99. 5.61 100.00 

7E 101.93 5.42 100.94 
West South Central 

0 6.66 56.2 00. 5.64 100.00 

$i 7.22 59.2 99,71 5.93 100.00 

u 103.71 5.72 102.52 
All markets 

bo 6.12 51.3 108.60 5.17 100.00 

hi 6.58 $3.8 99,72 5.47 100.00 

h 101.93 5,44 102.79 


sales acquisitions derived primarily from econo- 
mies of size in processing and not from raw 
product cost advantages, since prices under 
the hypothetical Class I price structure were 
well aligned. This points up the interdepen- 
dencies between processing and raw product 
costs and implies that precise alignment of 
Class I prices may afford only limited protec- 
tion to the sales bases of local processors. It 
also suggests that Class I prices may have to 
be reduced or, at a minimum, kept in precise 
alignment in small satellite markets if pro- 
cessors located there are to remain competitive. 

The results point toward an increased num- 
ber of regional marketing orders since USDA 
typically defines the market areas of the orders 
to cover the sales areas of competing handlers. 
The regional orders would eliminate the varia- 
tion in producer prices when sales are acquired 
by handlers from another market within a 
given region. By providing more stable prices, 


the regional orders might increase the efficiency | 


with which resources can be combined on in- 
dividual farms. 

Constraints included in the model to simulate 
barriers to intermarket flows increased trans- 
portation costs substantially. For example, the 
transportation bill for the solution in period & 
was only 22 percent smaller than for a solution 
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with no restrictions on product flows in which 
intermarket shipments were twice as large. 
Thus, continued efforts to reduce institutional 
barriers to product flows would be likely to 
produce a high payoff. 


Operational Use of the Systems Model 


Consultations with USDA officials and vali- 
dation procedures employed suggest that the 
model provides an acceptable representation of 
the actual system. The normative component 
of the model, the transhipment formulation, 
produced forecasts of intermarket product 
flows in response to price and cost incentives 
that closely approximate actual flows. For 
example, in period & intermarket product 


flows of packaged milk were forecast as 6.8 
percent of the total packaged milk processed 
in the system. Actual intermarket flows of 
packaged milk in October 1967 (the most re- 
cent period for which actual figures were 
available) were equal to 7.3 percent of the 
milk processed mm the system. The model’s © 
forecasting accuracy might be improved fur- 
ther if additional relationships were included 
and constraints on intermarket product ship- 
ments tailored more closely to individual 
market conditions. 

Costs for using the model are relatively low, 
primarily because the component tranship- 
ment formulation can be solved with a con- 
ventional transportation algorithra at low cost. 
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Effect of Use Value Assessment on Property Tax Rates* 
C. T. K. Came ano G., E, Frick 


ANY states are using or contemplating 
using use value in place of ad valorem 
assessment and taxation to influence 

urban expansion and land use [2]. This note 
attempts to provide quantitative estimates of 
the impact of use value assessment on the 
property tax base and tax rate. Although New 
Hampshire data are used in this analysis, the 
approach is sufficiently general to be applicable 
elsewhere. 

The impact of use value assessment depends 
on (1) the amount of total property valuation 
that qualifies for use value assessment, (2) the 
amount of eligible assessed valuation that 
' participates in the program, and (3) the amount 
of taxes that are abated on the participating 
valuation. Because a use value assessment law 
does not currently exist in New Hampshire, 
these variables were either estimated from a 
cross-sectional sample or assigned values and 
varied parametrically. The amount of property 
valuation qualifying for use value assessment 
was estimated for each town (municipality) in 
the state. The estimating procedure consisted 
of first estimating the qualifying valuation for 
a sample of towns and then projecting the re- 
sults of the sample to all towns in the state. 
Qualifying valuation was defined as the valua- 
tion of nonurban property. The amount of 
‘qualified valuation that enrolls or participates 
in a use value tax program depends on the 
economic incentives of the program. The im- 
pact of use value assessment was computed 
for five levels of participation, which varied 
from 10 to 90 percent of the qualified valua- 
tion. The amount of tax abatement on the 
participating valuation is the major incentive 
of a use value assessment tax program. The 
impact of use value assessment was computed 
for three levels of abatement; these varied 
from 30 to 75 percent of current taxes under 
the present system of ad valorem taxation. 
These variables were combined in a model de- 
signed to provide quantitative estimates of the 
immediate impact of use value assessment 
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under different assumed levels of participation 
and abatement. 

A second model was designed to estimate the 
Impact of use value assessment over time. The 
fact that an eligible landowner may enroll in a 
use value program at one point in time and 
withdraw at another point in time is sufficient 
to indicate the Importance of time in evaluating 
the impact of use value assessment. The need 
for a temporal analysis is even stronger when 
tax deferral clauses are in effect, for the timing 
of repayments of back taxes could have pro- 
nounced effects on both the tax base and the 
tax rate. 

To implement a time impact model two 
simplifying assumptions were necessary. First, 
two tax policies define the maximum and mini- 
mum tax rates for comparable levels of assess- 
ment. Ad valorem taxation, which is based on 
assessments at market value, results in the 
lowest tax rate; use value assessment without 
a tax deferral clause results in the highest tax 
rate; and all other types of use value taxation 
programs would fall between the two limits 
imposed by these policies. Second, in place of 
empirical patterns of entry and exit from a use 
value program, an assumed pattern will be 
utilized. For example, if the assumed rate of 
participation is M after T years of use value 
assessment, then the annual rate of participa- 
tion is assumed to be M/T. Clearly, the as- 
sumed entry-exit pattern is arbitrary, since the 
rate of participation after T years of operation 
can be obtained from an infinite number of 
combinations of entry and exit. Furthermore, 
the authors realize that alternative ways of 
achieving M may have a considerable influence 
on the overall estimate of the effect of use 
value assessment; but it is hoped that the in- 
fluence of alternative combinations will be 
minimized by utilizing rates of participation 
and abatement consistent with those rates ob- 
served in other states. 

The temporal model was computed for the 
state as a whole. Taxes, assessments, and re- 
sulting tax rates under ad valorem. taxation, 
projected over time,! provide the lower limit 
of tax rates. Similar projections based on use 


1 Taxes and assessed valuations for the years 1954-1966, 
expressed as fictions of time, were fitted by the method of 
least squares. Best results occurred when variables were 
transformed by logarithms. 
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value assessment for varying levels of par- 
ticipation and abatement provide the upper 
limit of tax rates. 


Immediate Impact: Towns and State 


The 231 towns studied in New Hampshire 
were divided into eight groups on the basis of 
population size. Adjusted valuations and tax 
rates resulting from use value assessment were 
estimated for each group (Table 1). The per- 
cent change in tax rate, for a given combination 
of participation and abatement, declined as 


population size increased. More specifically, 


use value assessment, at 50 percent participa- 
tion and 50 percent abatement, increased tax 
rates by less than 1 percent in the 42 towns 
with a resident population of more than 3,000. 
These towns contained about 464,000 people, 
or 71 percent of the state population. Under 
identical levels of participation and abatement, 
tax rates increased by less than 2 percent for 
129 towns with resident populations ranging 
from 500 to 2,999 people. These towns con- 
tained approximately 174,000. people, or 26 
percent of the state population. The remaining 
60 towns with 500 or fewer people experienced 
an 8 percent increase in tax rate, which was the 
highest for the groups considered. These towns 
contained only 18,000 people, or 3 percent of 
the state population. 

In 1966 the mean tax rate for the 231 towns 
studied was $26.54 per $1,000 equalized 
assessed valuation. At 50 percent participation 
and 50 percent abatement, it was estimated 
that the state tax rate would increase by 29 
cents per $1,000, or about 1 percent (Table 1). 


' Immediate Impact: Individual 
- Property Taxpayers 

The change from ad valorem to use value 
taxation also involves a shift in the tax inci- 
dence—a redistribution of taxes paid by par- 
ticipating and nonparticipating property 
owners. Assuming 50 percent participation and 
50 percent abatement, tax payments were esti- 
mated for both participants and nonpartici- 
pants for a property assessed at $20,000. This 
was done for small, medium, and large towns 
for both ad valorem and use value tax pro- 
grams (Table 2). 

Since the provision of public services tends 
to vary directly with size of town, tax rates 
are inversely related to the size of a town. 
Accordingly, for a given level of assessed 
property value, an individual landowner pays 
more taxes in a large than in a small town. 
Therefore, the participant in the small-town 
size group would enjoy a reduction in taxes of 
$181.90; in the large group, $305.50. However, 
on a percentage basis, the reduction in taxes 
paid was 45.8 percent for the small group and 
49.9 percent for the large group. Thus, par- 
ticipants in all size groups receive approxi- 
mately the same percentage reduction in taxes 
paid. 

Nonparticipants pay more in small than in 
large towns. The nonparticipating landowner 
in the small group pays an additional $33.00 in 
taxes while the nonparticipating landowner in 
the large group pays only an additional 80 
cents. As a percentage change, nonparticipants 
pay an increase of about 8.3 percent in taxes in 
the small-town size group; 0.1 percent in the 


Table 1. Summary of impact of use value assessment, 1966 equalized town assessments 


Population Original Adjusted 
of town Towns valuation valuation* 
number million dollars 

33—499 . 60 177 164 
500-999 55 333 323 
1,000-1,499 29 232 227 
1,500-2,999 45 646 639 
500-2 ,999 129 1,211 1,189 
3,000-4,999 16 334 332 
5 ,000~-9 ,999 14 558 556 
10 ,000-29 ,999 10 958 956 
30 ,000-100 , 000 2 692 692 
3000-100 ,000 42 2,542 - 2,536 
Total state 231 3,931 3,889 


Original Adjusted Change in Total popula- 
tax rate tax rate* tax rate tion affected 
dollars percent . 

19.84 21.49 8.31 2.8 
20.51 21.19 3.31 6.1 
24.30 24.78 1.97 JS 
24.32 24.60 1.15 14.8 
23.26 23.71 1.93 26.4 
25.88 26.05 0.65 9.0 
26.47 26.57 0.38 14.6 
30.59 30.63 0.13 27.0 
28.76 . 28.77 0.03 20.2 
28.56 28.63 0.24 70.8 
26.54 26,83 1.09 100.0 


* Assumes 50 percent participation and 50 percent abatement. 
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Table 2. Change in tax liability for individual taxpayers in different size towns, assuming a 


$20,000 assessed valuation* 





Small municipality? Medium municipality® Large municipality4 
Taxes paid Taxes paid Taxes paid 
Type of 
taxpayer | Ad Ad Ad 
valo- a valo- | Use valo- T 
rem | Vaus Net change rem | Value Net change tem. || Yene Net change 
tax- | ‘Ax tax- | ‘ax tar- | tax- 
ation | #tion ation | ation ation | ation 
dollars dolars | percent dollars dollars | percent dollars dollars | percent 
Partic- 
ipating {396.80 | 214.90 | —181.90 | — 45.8 | 486.40 | 246.00 | — 240.40 | ~49.4 | 611.80 | 306.30 | —305.50 |—49.9 
Non- 


artic- 


aeg 396.80 | 429.80] +33.00] +8.3 | 486.40 | 492.00 


+5.60] +1.2 | 611.80 | 612.60 -+-.80 | +0.13 


* Assumes 50 percent participation and 50 percent abatement. 


> Population 33-499. 
e Population 1,500-2,999. 
4 Population 10,000-29,999. 


large group. Thus, in the large towns the par- 
ticipant receives the largest absolute as well as 
percentage reduction in taxes paid. Also, in 
the large towns the nonparticipant is required 
to assume the smallest additional tax burden. 


Impact Over Time: State 


Based on projections of assessed valuations 
and taxes over time for New Hampshire, tax 
rates resulting from ad valorem and use value 
tax policies were estimated for each year, 1966 
through 1985. A comparison of the tax rates 
estimated with the ad valorem and use value 
assessment tax programs illustrates the range 
in estimated tax rates for extreme values of 
the rates of abatement and participation. Es- 
timated tax rates under ad valorem taxation 
vary from $27.14 in 1966 to $31.45 in 1985. 
When the rates of participation and abatement 
are raised to their maximums of 4.5 and 75 
percent (4.5/75) respectively, estimated use 
value tax rates vary from $27.28 in 1966 to 
$31.66 in 1985 (Figure 1). 

An alternative to assuming values for rates 
of participation and abatement is to supply 
those rates experienced in other states. Con- 
necticut experienced a participation rate of 
approximately 1.5 percent per year and Mary- 
land experienced an abatement rate of about 
30 percent per year [1, 3]. Use of these par- 
ticipation and abatement rates results in only 
slight increases in the estimated tax rates for 
New Hampshire over 1966 to 1985. In 1985, 
for example, the estimated tax rate under ad 
valorem taxation is $30.96 while the estimated 
tax rate under use value assessment with 1.5 


percent participation per year (Connecticut) 
and 30 percent abatement (Maryland) is 
$31.41. This increase of 45 cents per $1,000 
amounts to approximately a 1.5 percent in- 
crease in the tax rate as a result of use value 
assessment. 

It was implicitly assumed that landowners 
did not exit from the program—for if they did, 
their properties would be reassessed. Under 
such an occurrence, these higher-valued prop- 
erties (i.e., assessed at market value) would 
tend to increase the total valuation of proper- 
ties in the state. With such additions, the re- 
sulting tax rates would be lower and move in 
the direction of ad valorem tax rates. Of course, 
similar results would occur if all or part of the 
reduction in taxes were deferred rather than 
abated. Deferred taxes when repaid would re- 
duce total tax revenue requirements and tax 
rates would be potentially lower than those 
estimated under use value assessment without 
tax deferrals. 


Conclusions and Policy Implications 


It is concluded that an ongoing use value 
assessment program will cause only slight in- 
creases in the tax rate. If experience in other 
states can be applied to New Hampshire, in- 
creases In tax rates would be moderate. Also, 
the “boundary-defining” characteristics of the 
temporal model suggests that if exit from a use 
value program (with or without tax deferrals) 
is considered, the relevant tax rates resulting 
from use value assessment are lower than those 
estimated. 

The above analysis suggests a conclusion 
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Figure 1. Actual property tax rates, 1954-1966, and estimates of property tax rates, 1966-1985, under ad 


valorem and use value taxation 


concerning use value legislation. Since par- 
ticipants in all sizes of towns receive about the 
same proportional reduction in taxes paid, the 
important consideration is the nonparticipant 
and his tax load. Due to the rural-urban valua- 
tion mix, nonparticipants in the larger towns 
are required to make only nominal additional 
tax payments under a use value assessment 
program. In contrast, nonparticipants in 
smaller rural towns are required to make rela- 
tively larger additional tax payments. Thus, it 
would be easier to absorb the shift in the tax 
incidence in the more urban towns than in the 


more rural towns. This conclusion also could 
be extended to an easier absorption of the tax 
incidence in. more urban states than in more 
rural states. For states with a wide variation 
in rural-urban communities, the adoption of 
use value assessment would be more equitable 
if administered on a state or regional basis 
rather than a municipal basis. This judgment 
is based on the premise that the benefits ac- 
cruing from use value assessment are statewide 
or regional in scope rather than municipally 
oriented. 
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ECONOMIC CONSIDERATIONS IN RESPONSE RESEARCH: COMMENT 


Anderson and Dillon [1] have illustrated a very 
worthwhile Bayesian framework in which to consider 
the returns to new information or the payoff to addi- 
tional experimentation. They are dealing with a 
whole valley or soil series that benefits from the re- 
sults of sequential experiments. The question is when 
to quit experimenting. 

I like their basic ideas: (1) combining old and new 
experimental results, (2) measuring their payoff in 
terms of both improved means and reduced vari- 
ances, (3) being willing to assume a specific diminish- 
ing utility function for money in order to quantify 
the importance of the variance reduction, and (4) 
encouraging us to ask beforehand what the most 
likely payoff of another experiment might be. These 
ideas are of sufficient conceptual importance for a 
wide range of economic issues that I think it is very 
important to teach them with clarity and good ex- 
amples. I would like to suggest the use of an alterna- 
tive variance, one that is based on the distribution of 
optimum input levels implied by the old and the new 
information situations. This has conceptual ad- 
vantages, but it remains to be seen whether it also 
has practical advantages over the simpler measure of 
variance used by Anderson and Dillon. 

They used the variance of yield as a basis for the 
variance in net revenue for the 500 acres of soybeans 
to which their experiments applied. Now, yield 
variance would be relevant to decisions about crop 
combinations, say, in stochastic programming, in 
which case the source of the variability should be 
weather and plagues over time, not experimental 
error in one year. But the purpose of a fertilizer 
experiment is to estimate the optimum level of 
nutrient to apply. The purpose of a second similar 
experiment, possibly with more replicates, would be 
to obtain a new and better estimate of the optimum 
nutrient level—better, that is, in the sense that the 
optimum level will have a lower variance. The new 
optimum level will have narrower confidence interval 
and a more compact distribution than the one based 
on the old experiment alone. How can utility be 


attached to the narrowing down of the distribution of 
an optimum fertilizer level? 

One thought is that every optimum fertilizer level 
away from the new mean optimum level could be 
treated as a nonoptimum level and the net income 
loss associated with this nonoptimality (the costs of 
the wrong decision, if you will) is measured. The 
variance of these costs of the wrong decisions would 
be the same as the variance of total net revenue that 
would originate from random sampling within the 
distribution of the optimum nutrient levels. Perhaps 
we can clarify this matter with the help of Figure 1. 
The old production function, y’, and the covariances 
of its parameters provide us with the distribution, 
d’, of optimum fertilizer levels around a best esti- 
mate, x’/*. Combining the old data and additional 
experimental results, as specified by Anderson and 
Dillon, we obtain the new expected yield response 
curve, y”, and a narrower distribution, d”, for the 
new optimum fertilizer level, «’’*. When costs of 
wrong decisions, ç”, are measured along the new 
production function, y”, the narrow distribution, d”, 
with the “correct” mean, x”*, leads to a smaller 
variance of net revenue losses, as seen in the lower 
portion of the figure, than does the old distribution 
of optimum levels, d’, about the old mean. Let 
C" |d” stand for the variance of the new net revenue 
losses above zero (i.e., second moment about the 
origin). Let C” |d’ stand for the variance of the new 
net revenue losses about their mean AE”. 

We note that the increase in net revenue that 
comes from the improved decision results in the 
main increase in utility. This is indicated by AE” in 
Figure 1, and it is equal to (E” |2’'*) —(2" |x'*). The 
combined increase in utility that comes from the new 
optimum levels and the smaller distribution around 
this level can be expressed as 


UEC” | alt da”) — U( ” cr] x*, a’). 


Alternatively, one could estimate C’|y’, x™, d’ as 
the variance of the net revenue losses (second mo- 
ments about the origin) estimated entirely from the 
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Figure 1. Ilustrating the payoff to an additional experiment in terms of better estimates of 
optimum inputs and smaller. losses from nonoptimum input levels 


old production function, y’, and the distribution of while Anderson and Dillon did not. Now, I’ll readily 
optimum input levels derived from it, d’. In this admit that my suggestions would be more com- 
case the increase in utility might be expressed as plicated to program for a computer than theirs and 


, aia that the diference might not be too important as 
Ue" |x"), (C [e] long as the curvature of the function for the utility of . 
ule” | 2*) (Elan money is unknown. Since Anderson and Dillon have 


i the covariances that are needed te calculate the 
Note that each formulation allows experimental standard deviations of the optimum levels, I think 
error from the first experiment to enter the picture, it would be interesting if they would compare my 


payoff function with the one they calculated. They 
might unearth an even more satisfactory way to 
decide when to quit experimenting.? 

There is a growing interest in the quantification of 
_ Tisk in our profession, and we also are beginning to 
stress what to do with these standard deviations 
once we have them. Reutlinger [4] has recently out- 
lined a procedure for calculating the distribution 
rates of return on investment projects. Farrar [2] and 
Summers [5] have given us estimates of the tradeoff 
between risk and return that have the average return 
increasing roughly 1.4 percentage points for every 1 
percent increase in the standard deviation of the 


t Anderson and Dillon note in their “Further Comment” 
(this issue) that I didn’t discuss their ex ante analysis. It is 
definitely worthwhile. I would have used the variance of 
the decision variable which ought to decline as sample size 
increases. Where Anderson and Dillon maximize U(E’, 
V’|n*), I would suggest that in considering future experi- 
ments we should maximize U(E”, C” |n? and d') using the 
central limit theorem to project reductions in C” with in- 
creases in the number of planned experiments, n‘, and a 
narrowing of the distribution of optimal] levels, d*. That is, 
x”*, C”, and E” are constant and constitute prior knowl- 
edge. By spending more money on more experiments we 
know that d‘ will become narrower and that C’’/d‘, the 
second moment above zero of net revenue losses, will fall. 
I am grateful that in paragraph 4 of their comment Ander- 
son and Dillon have shown the reduction in the approxi- 
mate confidence ellipses for optimum potassium and super 
phosphate achieved by their second experiment. 
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average return.? I think that discounts for risk are 
coming down over time but do not have the theory or 
evidence to prove it, Better definition and quantifica- 
tion of the aggregate cost that society is paying for 
risk is needed. I- have no quarrel with the utility 
function assumed by Anderson and Dillon. On the 
contrary, I admire them for being willing to assume 
one and then use it to measure the utility of various 
experimental designs and numbers of replicates in 
their new experiments. 

J. A. SEAGRAVES 

North Carolina State University 


2 Taking the mutual funds, numbered 4, 14, and 15 by 
Farrar in his figure [2, p. 73], one can estimate a slope 
coefficient of 1.47 percent added to the expected return 
(between returns of 8.6 and 13 percent) for every one per- 
cent increase in the standard deviation (the range of the 
standard deviations for the returns of these funds was 
from 5.4 to 8.8 percent). Summers, in his analysis of the 
market for contingent remainders, found an increase of 
about 1.35 percent in returns for every increase of one per- 
cent in the standard deviations. This is based on an elas- 
ticity of 0.45 and assumed returns of 9 percent with a 
standard deviation of returns of 3 percent. Fisher and Hall 
[3] explained the average rate of return of 88 U. S. indus- 
trial firms in 11 industry groups, using deviations from 
trends and skewness as explanatory variables. They found a 
significant relationship (b=1.02, »=.33) between the 
standard deviation of annual returns and the average rate 
of return. Essentially the same relationship (b=1.08 and 
s,=.22) was found when they used standard deviations 
from average industry rates of returns to explain the large 
differences that were found among industry rates of return. 
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ECONOMIC CONSIDERATIONS IN RESPONSE RESEARCH: FURTHER COMMENT 


As further stimulus to the economic assessment of 
experimental research, we welcome Professor Sea- 
graves’ comments on the approach we suggested [1]. 

Seagraves has confined his remarks to ex post 
appraisal of further experimentation and does not 
discuss ex ante considerations. The kernel of his 
suggestion is that variance considerations be con- 
centrated on the optimal rates (and thence “‘cost of 
wrong decisions’), rather than on the yield (and 
thence process profit) as we discussed. We had orig- 
inally played with the idea of somehow accounting 
for the variance of optimal rates, but we became 
(and have remained) disenchanted with such an ap- 
proach for the following reasons: 

1. To our minds, the variance of an optimal rate 


has almost no operational significance to decision 
makers, particularly farmers. Perhaps variance of 
optimal rates is of interest to a researcher in judging 
his research on purely scientific grounds; but we 
would not agree that this should be so because, in the 
final analysis, appraisal of applied research must be 
on economic grounds and the relevant frame of 
reference must be in terms of the market payoff to 
the research [4, pp. 68-69]. One might also argue 
that farmers have limited operational experience 
with any variance, including our net enterprise profit 
measure. However, we have observed that farmers 
have little difficulty in comprehending probability 
ranges (and thus, indirectly, standard deviations) 
of a distribution of yield or net profit. On the other 


610 i 


hand, we doubt that similar ranges of distribution of 
an optimal rate would be readily comprehended or 
be very meaningful to farmers. 

2. Biological response data are inevitably rather 
variable and estimated response functions such as 
crop-fertilizer functions frequently have coefficients 
with high standard errors. This in turn results in 
large variances of optimal rates computed from most 
fertilizer response data. For instance, in the example 
we cited [1, pp. 138-139], the prior and posterior 
variance-covariance matrices of the optimal rates of 
Sand K were estimated respectively as 


55.3 7.9 F 20.8 0.8 

7.9 17.9) S | 0.8 6.0 
using the approximate procedure of Fuller [2, pp. 88- 
89]. These imply 95 per cent confidence regions of 
considerable magnitude indicated by the approxi- 
mate dimensions of the prior ellipse, $=59+21, 
K=32+11, and the posterior ellipse, S=60+12, 
K=25+5. In this case the confidence region was 
narrowed as a result of further experimentation, 
although this may not always happen. With wide 
confidence regions, a possible difficulty may arise in 
reconciling the width of the distribution with the 
nonnegative bound on input rates. 


COMMUNICATIONS 


1The problem of reconciling commonly assumed prob- 
ability distributions with the nonnegative random vari- 
ables encountered in response analysis (e.g., output) seems 
to deserve the attention of biometricians. 


We agree that prior experimental error does not 
enter ex post evaluation as explicitly in our method as 
in Seagraves’ formulation; but it does, of course, ` 
enter through our formulae into the posterior esti- 
mate of experimental error. Rather, we feel that 
Seagraves has it entering erroneously in his second 
formulation. Leaving aside questions as to the rel- 
evance of using the distribution cf “costs of wrong 
decisions,” we firmly believe that any valid scheme 
of ex post evaluation must use only the posterior 
information (our posterior response function or Sea- 
graves’ new net revenue loss function) since it is the 
best information available. | 

Finally, we wish to note two corrections to our 
article. In our ex ante analysis [1, pp. 137 and 140], 
we computed expected utilities from averages of 
generated expected values and variances whereas we 
should have computed the expected utility of each 
generated couplet and averaged these utilities. Some 
rechecking suggests that, fortunately, our error was 
of little consequence in our empirical example. Our 
second conceptual error was to select input rates 
that maximize expected profit but to choose research 
programs that maximize expected utility. It would 
be more consistent to choose input rates that maxi- 
mize expected utility. An extension to our analysis 
might also be noted. Phillips and Wright [3] have 
explored ex ante appraisal of response experimenta- 
tion taking into account the variance of the esti- 
mated response coefficients. 

J. R. ANDERSON AND JoaN L. DILLON 
Universtiy of New England, Ausiralsa 
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LEASING RECOMMENDATIONS FOR LESS-DEVELOPED COUNTRIES: AN 
EXTENSION OF LEASING THEORY | 


Adams and Rask [1] have graphically presented a 
theory of costs and returns for the landlord and 
tenant under both the “traditional” lease (where the 
landlord pays for no variable costs) and the “ideal” 
or cost-share lease (where the landlord and tenant 
share the variable costs in the same proportion as 
the gross returns are shared [4, 5]). They are properly 
concerned with the social cost of the traditional 
versus the ideal lease in less-developed countries, 

From their development of the theory, Adams and 
Rask reached the erroneous conclusion that “..- 


landowners generally cannot profit from adopting 
cost-share leases” [1, p. 941]. They then continued to 
make policy suggestions about landholding and lease 
arrangements that are based on their erroneous con- 
clusion. They reached this conclusion because their 
theoretical development of costs and returns for the 
two lease types was not for the generalized case. 
Their analysis generally holds true enly for the 
limited case where the proportion of the gross return 
on the traditional (or output-share) lease paid to the 
landlord is the same after changing to an ideal (or 


cost-share) lease as it was on the traditional lease. In 
other words, the unstated assumption that must 
hold for this limited case to be true is that, for 
example, if the landlord’s share on the traditional 
lease is one-half of the gross return, then the land- 
lord’s share after adoption of an ideal lease must still 
be one-half. 

The theory of leasing is a general theory which in- 
cludes the possibility of changing the share of re- 
turns, as well as the share of costs. Certainly, if it is 
possible to negotiate (or impose as some would do) an 
ideal lease under which variable costs are shared in 
the same proportion as gross returns, then it is also 
possible to change the proportional shares between 
landlord and tenant. 

Also, Adams and Rask do not consider the returns 
to the landlord and tenant from fixed resources. Al- 
though the theory is correct about the decision on the 
amount of variable resource to use being determined 
by marginal returns, this is true only within limits 
determined by fixed resource costs and returns. This 
is one case where fixed costs and returns are relevant 
in the decision process, because the range in shares 
under the ideal lease which either the landlord or the 
tenant can profitably accept is not only determined 
by marginal costs and returns but also by returns to 
fixed costs both before and after the change. To my 
knowledge, this point is not brought out elsewhere in 
the literature when the theory of share leasing is dis- 
cussed, 

It is interesting to note the exchange between 
Gisser [3] and Adams and Rask [2]. Gisser’s mathe- 
matical reformulation failed to reveal the basic 
limitations (or oversights, as the case may be) in the 
original article. Gisser accepted the false conclusion 
and flailed out at their recommendations—seeming 
to think that something was wrong, without knowing 
why. Also, he suggested no feasible, constructive 
alternatives. And the answer by Adams and Rask 
failed to clarify the question. 

The fact is that both tndtvidual tenants and land- 
lords will always profit from changing to a cost-share 
lease if the output is less than where MC=MR for 
the total farm, if the tenant is profitably applying 
variable inputs before the change, and if the parties to 
the lease are willing to change their shares. Regard- 
less of what the traditional lease share is—50—-50, 
1/3-2/3, or some other share—an adjustment in the 
share that would give the landlord a greater propor- 
tion after changing from the traditional to a cost- 
sharing lease would make both tenant and landlord 
better off than under the traditional lease [4, 5]. 

Logically, if additional inputs will produce a higher 
net profit to the total farm, then some share exists 
that will result in a higher return to both landlord 
and tenant. (Clearly this is a Pareto optimum situa- 
tion.)? " 


1 A proof, beginning with the Adams and Rask diagram, 
is given in the mathematical appendix. 
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This change in shares may be difficult to achieve in 
a traditional society, but through education it may 
be possible to bring about such a knowledgeable 
change for the benefit of all concerned. Certainly it is 
a serious matter to impose policy measures that may 
be less equitable than other alternatives and cause 
market disequilibrium, especially when they are 
based on a false premise. 

In addition to custom, the most likely economic 
reason for the persistence of traditional leases in 
less-developed countries is the almost total lack of 
off-farm employment opportunities that would give 
the tenants an equal or better return than they can 
obtain from the traditional lease. Also in many areas, 
there are few variable inputs available, so the ques- 
tion of sharing these costs does not arise. Also, the 
initial return compared with the cost of a variable 
input, such as fertilizer, must be more than the 
reciprocal of the tenant’s share under the traditional 
lease before the tenant will consider the input. In 
other words, if the tenant’s share is one-half, the 
marginal return must be at least two times its 
cost. 

Thus, recognizing that it may be very difficult to 
change lease shares in a traditional society, even 
with substantial education, there are still other rec- 
ommendations that would allow an individual 
farmer to apply the marginal conditions on the 
whole farm, would be feasible, and could be equitable. 
These are: (1) rent on a cash-lease instead of a 
share-lease basis; (2) pay a fixed rent in kind instead 
of a share in kind; (3) own the land as an individual 
or as a partner; and (4) be a corporate or cooperative 
owner-operator [6]. The success of developing econ- 
omies in creating greater off-farm employment 
opportunities will also help by putting tenants in a 
better bargaining position with their landlords. 

The first two recommendations could be estab- 
lished with little overt initial pressure or adjustment 
needed, and resources likely would be allocated 
relatively well by market forces. Where capital 
available to farmers is limited and interest rates are 
high, a fixed rent in kind would probably be easier to 
establish than rent in cash. The third and fourth 
recommendations would clearly require greater overt 
pressure and adjustment and probably a land reform 
program in which the government would buy land 
and sell or rent it back to the tenants. The last rec- 
ommendation, of course, represents one of the aims 
and problems of all developing countries. 

As Gisser points out, if all tenants and landlords 
followed the recommendations suggested (because of 
ageregate supply increase and unknown demand 
response), they might not be better off than before if 
there is no resource mobility. However, with higher 
agricultural productivity and if reallocation of 
resources, especially labor, between the agricultural 
and nonagricultural sectors can profitably occur, 
society as a whole should be better off. 
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Figure 1. Costs and returns for lease shares 


Mathematical Appendix? 


Assume: 


TR=A+eQ—1/200%, the total return for the farm 
Wr= the tenant’s fixed costs 
W z= the landlord’s fixed costs 

A = the return to fixed resources 


Then, using the Adams and Rask figure [1, p. 936] 
add D’Q;in Figure 1, and assume: 


a—bQ =the MRP for the total farm, shown by 
aQ: in Figure 1. 
c=the per unit cost of the variable Q at 
point Bin Figure Í. 
Sı=the tenant’s share under the “tradi- 
tional” lease, 0<$,<1. 
Sa=the tenant’s share under the “ideal” 
lease, O<S:<1. 
5,A =the tenant’s share of fixed return under 
the “traditional” lease. 
S:A =the tenant’s share of fixed return under 
the “ideal” lease. 
Si(a—6Q)=the tenant’s MRP under the “tradi- 
tional” lease, shown by DQ. 
S:(a—bQ)=the tenant’s MRP under the “ideal” 
lease, shown by D’Q;. 
Sc= the tenant’s share of per unit cost under 
the “ideal” lease, shown by OH. 
Q;=amount of Q used under the “tradi- 
tional” lease assuming profit maximiza- 
tion by the tenant, or (Sia—c)/510. 
Q,= amount of Q used to maximize profit for 
both landlord and tenant under the 
“ideal” lease, or (a—c)/b. 


Under the traditional lease the tenant’s net return is 
© SA — Wr + ADBF 
(1) = SA — Wert J "'su(a — bQ)d0 — Qs, 
and under the ideal lease the tenant’s net return is 
* Help in developing the proof was provided by ove 


Chen, graduate assistant in agricultural economics at the 
University of Illinois. 


Sid — Wr + ADHE 
Q 
(2) Bry ie oe f "Sala — B0)dQ — Sh. 


The landlord’s net return under the traditional lease 
is 


(1 — S)A — Wr +aDFE 
Q 
O  =0-S)4-Wr+ -s f (6—30, 


and the landlord’s net return under the “ideal’’ lease 
is 


(4) (—S)A—-Wr+eDKG—BHKG 
Qs 
=(1-S)4—Wr+(1-S) J (a—60)dQ—(1—-Sa) Qs. 


The question then is to determine the relationship of 
Sı and Ss or a range in value for S; (the tenant’s 
share after change to the ideal lease) that will give an 
increase in net profit for both the landlord and tenant: 
The limits of this range must be such that 
(5) function in (2) > function in (1), and 
(6) function in (4) > function in (3). 
After going through the algebra, the limits are 
2533bA -4 (Sia = e)? 
nner Sy 
256A + Sila — e) 
256A + (Sie — 6)? + Si (Sia — ©}? 
a 253564 + Sa — c)? 
In order for these limits to hold in the range 0 to 1 


along with the initial conditions of the shares, the 
initial share is- | 


(7) 


A a 
(a? + 2p.A)1/2 


Since ¢ is unit cost and c>0, b is the slope of MRP 
curve and 6>0, and A is return to fixed costs and 
A>0O, therefore, 


(9) (a? + 254)" > a 


Thus, we know that Sı >c/ais the maximum value of 
the lower bound of S: in order to make a change to Sy 
possible. 

We conclude that there is always a share S; for the 
tenant and the corresponding share (1—.S4) for the 
landlord which will result in an increase in net profit 
to both the tenant and landlord under the ideal lease 
compared with the traditional lease if the share Sı 
under the traditional lease allows the tenant a profit 
from the variable input. (‘This latter is the maximum 
lower bound condition S:>c/a). Under usual cir- 
cumstances—that is, a positive return from fixed 
resources and 6>0—the initial share S, could be 
less. But at least we know that if it is profitable for 
the tenant to apply variable inputs o1 the traditional 
lease, then it is always profitable for both the land- - 
lord and tenant to change to the ideal lease. 

Joan T. Scorr, JR. 
University of Ilinois 
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LEASING RECOMMENDATIONS FOR LESS-DEVELOPED COUNTRIES: REPLY 


In our article we explored why market forces are 
not resolving, through cost-sharing, the inefficiencies 
in resource use that often result from share-leases in 
less developed countries. We suggest the explanation 
is that landowners generally do not benefit by adopt- 
ing cost-sharing. 

Professor Scott is correct in pointing out that in 
arriving at this conclusion we assume no change in 
output-share arrangements with adoption of cost- 
sharing. He is also correct in concluding that if a 
firm’s marginal value product from a variable input 
is greater than its marginal factor cost, cost-sharing 
plus some new adjusted share arrangement could 
increase the net returns to both tenant and land- 
owner. The key question in this regard is: Will the 
parties to the lease be willing to adjust shares and 
will they take the time to calculate the shares that 
provide incentives for efficient use of variable inputs? 

As we pointed out in our article, to the best of our 
knowledge there are very few cost-share leases in 
less-developed countries. Cases of adjustments in 
traditional shares concurrent with adoption of cost- 
sharing, Professor Scott’s proposal, are probably 
unknown in LDC’s. Scott’s contribution does not 
resolve the cost-sharing puzzle. Why do participants 
in share-rentals fail to efficiently apply variable in- 
puts through adopting cost-sharing along with ad- 
justments in their shares? 

Briefly, we would like to suggest several reasons 
why the “Scott-adjustment” does not occur. First, in 
many cases share-renters in LDC’s apply, aside from 
labor which is usually not cost-shared, economically 


insignificant amounts of variable inputs. Since a 
unique share-solution for each farm unit must be 
calculated, decision-making expenses associated with 
the Scott-adjustment are likely to be substantial; 
reliance on tradition is a less expensive way to make 
decisions. The cost of the required iterated calcula- 
tions probably exceeds expected benefits for the 
participants. Little consideration is therefore given 
to adjustments in share-rentals concurrent with 
adoption of cost-sharing, and since cost-sharing with- 
out adjustments in sharing arrangements usually costs 
the landowner money, few people adopt cost-sharing. 

Second, public policy in a number of countries 
where share-rentals are common often emphasizes 
equity issues. Legislation aimed at reducing the 
landowners’ share is common. The Scott-adjust- 
ment, on the other hand, requires that the land- 
owner’s share be increased to induce him to partici- 
pate in cost-sharing. It is doubtful if many political 
leaders would sponsor programs that increase land- 
owners’ shares, despite the underlying economic 
rationale, 

In conclusion, we see little possibility of opera- 
tionalizing in LDC’s Scott’s suggestion. We are not 
persuaded that market forces can be made to resolve 
inefficiencies in resource use through cost-share 
leases in LDC’s. More direct action such as land 
reform or fixed rentals appear to be the major policy 
alternatives, 

Dare W ADAMS AND NORMAN RASK 
Ohio State University 


ESTIMATION OF REGRESSION PARAMETERS WITH THE PREDICTED 
DEPENDENT VARIABLE RESTRICTED IN A CERTAIN RANGE: COMMENT 


Hallberg [2] regresses non stationary transition 
probabilities (estimated by the maximum likelihood 
method using the transition counts of micro units 
[1]) on some exogenously determined variables in 
order to predict transition probabilities, which in 
turn enables him to project the size distribution of 


firms. In predicting transition probabilities from 
estimated relations, he encounters a problem that the 
predicted value of transition probabilities will not 
necessarily fall between zero and unity. He then 
arbitrarily defines an adjustment procedure to 
truncate all negative probabilities at zero and redis- 
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tribute the values of the transition probability 
estimates based on a belief that a satisfactory alter- 
native is absent. The suggested procedure is simple 
and practical but deficient in theory. The objectives 
of this note are (1) to introduce briefly a restricted 
least squares procedure of estimating regression 
parameters subject to the restraints on the pre- 
dicted dependent variables and (2) to point out some 
problems of applying the procedure to improve 
Hallberg’s solution. 

Without loss of generality, the regression equation 
of a certain type (linear probability model) may be 
written as 

p= Z8 +4 | 

where p isa IT X1 vector of probabilities, Z isa TXK 
matrix of observations on exogeneous variables, 8 isa 
K Xi vector of parameters to be estimated, and wis a 
T X1 vector of disturbances which are keteroskedas- 
tic, Le., 

Eu = = 
where >, is a TXT covariance matrix of distur- 
bances and is assumed nonsingular. Thus, if the 
restraints are imposed on the Aitken’s generalized 
least squares, the problem is to find Ê such that the 
weighted sum of squared errors 


(p — Zz — ZB) 
is minimized and the constraint that the predicted 
values of » be nonnegative is satisfied, L.e., 
28 > 0. | 


The matrix Ž may include past observations Z as well 
as some known future values of predetermined vari- 


Z | ) e 
* 


Other types of restraint may be incorporated (e.g., 
R2B=r), but are omitted here for simplicity. The 
above problem is solvable by quadratic program- 
ming; the derivation of the simplex tableau is 
presented in [3; pp. 183-190]. The simplex tableau is 
as follows: 





À is a vector of Lagrangean multipliers, 3 is a vector 
of predicted probabilities including past and future 
predicted values, 6+ stands for the positive value of 

, and 8 stands for the negative value of B. The 
parameter vector Ê, which is not restricted in sign, 
may be obtained by 


B= pt — 6 


In solving the tableau, À and $ are counterparts, 8+ 
and 8 are counterparts. 

The covariance matrix of the inequality restricted 
parameter estimates is not available in advance be- 
cause we do not know which inequality restraints 
will be effective or binding. However, the sampling 
properties of the restricted estimator are developed 
in [6, 3]. The results show that variances of restricted 
estimates are smaller than those of unrestricted 
estimates. Thus, variances of unrestricted estimates 
may be used as upper bounds of variances of re- 
stricted estimates in testing significant parameters. 
If the test fails to support the significance of the 
estimates, further investigation is required. 

In application to Hallberg’s problem, some modi- 
fications or reformulations are necessary. First, 
Hallberg assumes homoskedastic disturbances, i.e., 


Eu = oT 


which is not very appropriate when # is a vector of 
probabilities, For reasons, see [4]. However, it has 
computational convenience. In setting up the simplex 
tableau, either substitute J for $} for computational 
convenience, or find $+, which is readily available 
in [3, p. 184]. Second, Hallberg estimates the param- 
eters relating to one row of the transition matrix 
simultaneously. It will be more efficient if one esti- 
mates the parameters relating not only to one row 
but to all rows of transition matrix jointly, especially 
when the disturbances are not homoskedastic [5]. 
Third, if the transition probabilities in any row of 
the transition matrix are regressed jointly, one will 
find that >> is singular [3] and that there exists no 
>.-1, The deletion of any column in the transition 
matrix is necessary. For the treatment, see [3]. 
Fourth, if all transition probabilities are regressed 


Be A>0 fr>0 p20 jointly, one may have to impose the “adding up” 
a en _2 T 7 constraint that the sum of exclusive and exhaustive 
probabilities be unity. 
ZED —Z! ZEA -ZXZ Tsounc-Csao LEE 
University of Connecticut 
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ESTIMATION OF REGRESSION PARAMETERS WITH THE PREDICTED DEPENDENT 
VARIABLE RESTRICTED IN A CERTAIN RANGE: REPLY 


Lee raises two issues regarding my article on 
estimating nonstationary transition probabilities in a 
Markov chain from time series data [2]. In the first 
place, he recommends the use of quadratic program- 
ming in conjunction with Aitken’s generalized 
least squares [4] to estimate the regression param- 
eters. Lee recommends this procedure since the 
estimated value of the dependent variable in this 
particular problem must be constrained to the closed 
interval, zero to unity. 

This is certainly a feasible estimation procedure 
for small problems. However, the purpose of my 
article was to provide a method by which one could 
predict the dependent variable beyond the sample 
space. For this purpose Lee’s method of estimation 
is no less arbitrary than mine—parameter estimation 
subject to the restriction 0<$<1 (where $ is the 
estimated value of the dependent variable in the 
sample space) cannot guarantee that P* (where P* is 
the predicted value of the dependent variable beyond 
the sample) will satisfy the restriction 0<p* <1. 

Lee suggested that we include as part of the ob- 
servations, “some known future values of the pre- 
determined variables Z,.”’ Assuming we can obtain 
Z+ at the time of estimation, in order for it to be of 
any value we must also have the associated “known 
future values” of the dependent variable. Seldom are 
we in such a position of luxury! 

Abstracting from the prediction problem, there 
remains the question of whether, in general, quadra- 
tic programming is preferable to ordinary least 
squares for the type of estimation problem under 
discussion here. I have serious reservations, 

In the first place, it is expensive to obtain quadratic 


programming estimators. Assume our problem in- 
volves 20 observations, five independent variables, 
and five states in the Markov Chain. If we decide 
to estimate the linear probability functions for one 
row at a time, the quadratic programming tableau is 
of order 125250. If we estimate all 25 linear prob- 
ability functions simultaneously, the tableau is of 
order 6251250. And this is quite a small problem! 

Secondly, once we obtain the inequality restricted 
estimators we cannot be precise about their statis- 
tical significance. Some evidence of the sampling 
properties of inequality restricted estimators is 
available. Nevertheless, precise estimates of the 
variances of the estimators are not available. 

Lee’s second point is that my assumption that the 
residuals are homoskedastic is questionable. I of 
course agree (see [2, p. 293]) and am indebted to him 
for extending the discussion. Again, however, I am 
not convinced of the efficacy of quadratic program- 
ming as a means of dealing with this problem. Since 
we still must live with the fact that some ps may 
exceed unity or be less than one, we may as well use 
Aitken’s generalized least squares (as extended by 
Zellner [4]), imposing equality restrictions as needed. 

However, if one is really convinced that hetero- 
skedasticity is a serious problem for him (and there 
is reason to believe it is in most linear probability 
function analyses [1, pps. 251-252]), an alternative 
estimation technique is the profit model as outlined 
by Goldberger [1, pp. 250-251]. This model is supe- 
rior to least squares in that it does keep p* within the 
unit interval. 

M. C. HALLBERG 
Pennsylvania State University 
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Ellis, Howard Sylvester, ed., The Economy of 
Brazil, Berkeley, University of California Press, 
1969, xxxii + 408 pp. ($10.50) 

This is a sort of farewell volume from the “Cali- 
fornia group,” a mission of economists organized by 
the University of California, Berkeley, under an 
AID contract to assist the long-term economic policy 
planning of the Castello Branco regime during 1965— 
67. Seven of the essays are by mission economists, 
each writing on his particular specialty: agriculture, 
industry, trade, finance, or planning. The remaining 
six are by nonmission economists, five Brazilians, 
and a leading American authority on the Brazilian 
economy. The contributors were given free rein to 
choose their topic and mode of treatment, the objec- 
tive being, according to the editor, to present “chal- 
lenging ideas” and “diversity” rather than an “ency- 
clopedic” survey of the Brazilian economy. 

Encyclopedic it is not; although some of the arti- 
cles provide broad overviews of their respective sec- 
tors, notably Chacel, “The Principal Characteristics 
of the Agrarian Structure and Agricultural Produc- 
tion in Brazil”; Bergsman and Candel, “Industrial- 
ization: Past Success and Future Problems”; Simon- 
sen, “Inflation and the Money and Capital Markets 
of Brazil”; Baer, “Steel in the Brazilian Economy’; 
and Oliveira Campos, “A Retrospect Over Brazilian 
Development Plans.” Neither, however, is the vol- 
ume replete with challenging new ideas or wide-rang- 
ing diversity, although there is some imaginative 
econometric testing of existing ideas. 

Perhaps the best in this last genre is Smith, “Bra- 
zilian Agricultural Policy, 1950-67.’ Smith shows 
that by focusing almost exclusively on raising ex- 
pected profits and reducing risk variance, agricul- 
tural policy did evoke additional output in excess of 
the social cost of the subsidies, but that the supply 
response came almost entirely from k thin layer of 
relatively modern farms. To have benefited the other 
90-95 percent of farmers, the policy emphasis would 
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have had to be on tenure reform and improvements . 


in the quality of human inputs. The thesis is hardly 
novel, but the manipulation of statistical supply 
functions to prove the case is imaginatively and con- 
vincingly done. Morley, “Import Demand and Im- 
port Substitution in Brazil,” also supports a familiar 
view, that Brazilian imports have high income and 
low price elasticity. Again the quality of the econo- 
metric effort is impressive. Morley also supplements 
his single equation demand functions with involved 
qualitative analysis, including an excellent exposition 


of the types of aggregation bisses, identification “ 


problems, and multicollinearities embedded in import 
demand equations, in order to show that his results 
probably overcompensate for possille biases. 

The range of opinion in the essays on macroeco- 
nomic policy runs only from A to B. Ellis, “Correc- 
tive Inflation in Brazil, 1965-66,” rates the anti-in- 
flationary program of the Castello Branco regime a 
qualified success; and Campos and Bulhoes, who 
held cabinet posts in that regime, modestly reach 
similar conclusions in their essays. Eugenio Gudin, 
the aged doyen of Mont Pelerinism in Brazil is more 
pessimistic; it will take years to overcome the debili- 
tating impact of three decades of demagogic democ- 
racy on the private sector and restore it to the vigor 
it enjoyed in the good old days of oligarchic rule. No 
doubt it would have been difficult and undiplomatic 
to have also included the views of one or more of the 
prominent Brazilian economists sacked or exiled by 
the post-1964 military regimes, but the result would 
have been a fairer sampling of the range of views of 
Brazilian economists on macropolicy. 

A consequence of the exclusion is that the ques- 
tions, quis regit and cw bono, are not probed in 
depth. Casual political judgments of the vague inter- 


> 


est group pluralism type do interlard the discussions 4 


of economic policy, but there is no systematic identi- 
fication of groups and their relative political clout. 
There are references to the severe post-war lag of 





>, 


P 


industrial employment behind industrial output and 
to the highly skewed distribution of agricultural 
land; but, apart from the Bergsman-Candel and 
Smith essays, the policy analyses reflect little con- 


¿cern with Brazil’s notorious economic dualism or 


with means of changing the economic and political 
dynamics that have sustained and. possibly even ac- 
centuated dualism in the postwar era. Although the 
Castello Branco anti-inflation program has been se- 
verely criticized for putting the main absorption bur- 
den on real wages and for inadvertently instigating 
a wave of takeovers by foreigners of financially- 
crunched Brazilian-owned industrial firms, the essays 
on stabilization make no attempt to appraise the va- 
lidity of these charges. In general, there is an aura of 
Hamlet without the prince about much of the policy 
analysis. 

On a positive note, Van Rijckeghem, “An Intersec- 


` toral Consistency Model for Economic Planning in 


Brazil,” is especially praiseworthy. The model is an 
I-O type, with constant elasticity coefficients, and is 
designed to be used iteratively with more macro- 
planning models to derive mutually consistent secto- 
ral and macro-output targets. The structure of the 
model and its relation to other types of planning 


models is expounded with unusual clarity, particu-’ 


larly for mathematical delinquents like the reviewer, 
who recommends it as an excellent addition to the 
reading list for graduate planning or economic devel- 
opment courses. 

Davin FELIX 

Washington University 


Hallet, Graham, The Economics of Agricultural 
Policy, Oxford, Basil Blackwell, 1968, x + 
292 pp. (505 net) 

Ruttan, Vernon W., Arley D. Waldo, and James 
P. Houck, Agricultural Policy in an Affluent 
Society, New York, W. W. Norton, 1969, xvii 
-+ 321 pp. ($7.50) 

These two books are reviewed here primarily as 
aids in the teaching of courses in agricultural policy 
in American colleges. The first is designed as a text- 
book; the second consists of selected readings. In 
this review no attempt is made to evaluate substance 
in depth other than as a teaching aid. 

The Economics of Agricultural policy is a well 
written introductory textbook, perhaps better 
adapted to a liberal arts course in agricultural policy 
at the undergraduate level than for a graduate read- 
ing list. The first 100 pages (Part I) reviews general 
price theory, provides a minimum of historical and 
descriptive background, and relates price theory to 
the major problems of agricultural policy. Frequent 
use of illustrations from foreign countries provides 
good supplemental reading for American .students. 
Shifting terms of trade, domestically as well as inter- 
nationally, is given relatively more attention than in 
most beginning texts. 

Three chapters in Part Il apply general economic 
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theory to, and summarize empirical research on, 
price and income elasticities of demand, factors in- 
fluencing supply, and distributive and processing 
margins, Illustrative research results are presented 
for widely different countries. Part IH contains five 
chapters, averaging about 20 pages each, on state in- 
tervention with respect to agriculture. The analysis 
of the diverse reasons, real and alleged, for state in- 
tervention helps to explain why we have so many ap- 
parent inconsistencies in agricultural policy. Of some 
interest as case studies are the rather detailed re- 
views of postwar support of British agriculture and 
the role of British marketing boards. Probably of 
greater usefulness to American students, however, 
are the chapters on agriculture and the E.E.C. and 
problems of world trade. The final chapter on struc- 
tural policies is too sketchy to be very helpful to 
American students. 

While The Economics of Agricultural Policy is not 
recommended as a basic text in American courses, 
the clear presentation and application of basic eco- 
nomic principles and the inclusion of good material 
on state intervention in a number of countries makes 
it a desirable addition to the reference list in such 
courses, 

Agricultural Policy in Affluent Society contains 
well-selected readings that are difficult to use effec- 
tively in large classes in their original form. The em- 
phasis is almost entirely on United States agricul- 
tural policy and most of the selections are of fairly 
recent origin. 

The first four articles by Ruttan, Breimyer, Bon- 
nen, and Hathaway (Part I) deal mainly with the 
market, institutional, and political settings in which 
agricultural policy is formulated and operates. Part 
II, with eight selections, covers the more conven- 
tional aspects of farm price and income policy for 
commercial agriculture. A historical sketch of farm 
programs, 1933-65, by Rasmussen and Baker intro- 
duces this section, followed by a cartoon and two se- 
lections relating to parity. Articles by Tweeten and 
Brandow evaluate farm programs mainly on the ba- 
sis of conventional criteria, An editor’s note would 
have made Kermit Gordon’s paper more useful for 
teaching purposes, since its main significance is not 
so much in what is said as in the circumstances sur- 
rounding its saying and the political forces it acti- 
vated. Similarly, the summary of the report of the 
National Advisory Commission on Food and Fiber in 
the final section may be less significant for its sub- 
stantive content than for an appraisal of the presi- 
dential commission approach to farm policy formula- 
tion. Potential strengths and weaknesses of the com- 
mission approach to agricultural policy could be i- 
lustrated by the three commission reports cited in 
this book of readings. 

Part IH on food marketing policy opens with a 
summary of the report of The Food Commission by 
its executive director, George Brandow, followed by 
an examination of the growing farm-retail price 
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spreads by three economists at the University of 
Minnesota and an analysis of the policy issues raised 
by food retailing mergers by a staff member of the 
Federal Trade Commission. Some of the material in 
Part IIT may be useful collateral reading also in 
courses in government and business. 

As farms become fewer and larger and more spe- 
cialized, producer groups in the future may resort 
more to collective action on their own rather than 
under government-sponsored farm programs. Part IV 
contains three articles on bargaining power for farm- 
ers and one selection from the Food and Fiber Re- 
port on collective bargaining by farm laborers. Arti- 
cles by Turner, Paarlberg, and Fuller assure the stu- 
dent of competent treatment of the subject. 

Part V contains three articles on rural poverty and 
a brief excerpt from the report of the President’s 
Commission on Rural Poverty. The summary of the 
report by Bryant, combined with a short excerpt, is 
perhaps sufficient to give the student an overview of 
the report as a whole. The separate articles by 
Bishop and Fuller will provide serious students with 
excellent grist for their intellectual mills. The selec- 
tions in Part VI on agricultural trade, aid, and devel- 
opment policy are good, but the subject is too large 
to do much with it in three articles and a poem 
(Boulding). Some of the material from Hallett’s text 
could be used to supplement this section. 

On the whole, this volume of readings makes its 
main contribution by providing the teacher of 
courses in agricultural policy with a much better 
means for utilizing current material than has been 
available heretofore. It does not meet the needs for 
current descriptive material which will enable the 
student to grasp the main outlines of the several 
farm programs. Natural resource and conservation 
programs, financial organization of agriculture, agri- 
cultural pollution, and related environmental prob- 
lems are not covered. Some of these topics may well 
be more closely related.to an “affluent society” than 
those that are covered. Understandably, material au- 
thored by University of Minnesota people, or with 
which Minnesota people were associated, bulks 
rather large in the total of included material. In the 
opinion of this reviewer, the Report of the National 
Advisory Commission on Food and Fiber receives 
somewhat more attention than its substantive contri- 
bution warrants. 

As with the text by Hallett, the book of readings 
likely will be most useful as collateral readings, and 
the teacher will be free to pick, choose, and supple- 
ment as he desires. Both books will make a real con- 
tribution to the general course in agricultural policy. 

. Donato C. HORTON 

Northern IHinois University 


Heaton, Louis E., The Agricultural Development 
of Venezuela, New York, Frederick A. Praeger, 
1989, xxvii + 320 pp. ($15.00) 


Venezuela’s unique position among Latin American 


nations has a particular fascination for economists, 
but the attention thus received has all too rarely 
been applied to agriculture. Nevertheless, this unglam- 
orous sector has an importance out of proportion 


to its direct contribution to the economy, as has been . 


recognized by successive Venezielan governments 
since 1958. In this ambitious work, the author not 
only describes and analyzes the progress of Venezue- 
lan agriculture since 1961 but also attempts to fore- 
cast agricultural development to 1975 and “to estab- 
lish, in priority order, means of improving agricul- 
tural development so as to bolster strengths and min- 
imize weaknesses.” Although the author falls some- 
what short of meeting all these aims, his book is a 
valuable contribution to the literature on Venezuelan 
agriculture. 

With the limited time and staff at his disposal, the 
author has been forced to rely on secondary data, 
and only on the most readily available data at that. 
Within these limitations, however, this work pro- 
vides a detailed and comprehensive analysis of the 
problems and prospects of Venezuelan agriculture. It 
begins with a necessary outline of the national econ- 
omy and a description of the role played by agricul- 
ture. Succeeding chapters present cliscussions on this 
sector’s progress and present status, followed by an 
analysis of problems and obstacles facing future agri- 
cultural development, Projections to 1975 are drawn 
from a forecast prepared for the U.S. Department of 
Agriculture. In the final chapter, on accelerating ag- 
ricultural development, the author presents his own 
views on the structural and policy changes necessary 
for a continuation of agricultural growth. 

Experience with agriculture in other Latin Ameri- 
can countries counts for little when applied to Vene- 
zuela, The author recognizes this and goes into some 
detail at the start to explain the profound effects 
that the petroleum sector has on all aspects of the 
Venezuelan economy. Rather than being enlightened 
by this introduction, however, the reader is left with 
a feeling of frustration, wanting a deeper explanation 
of the influence of petroleum earnings on the ex- 
change rate and on resource mobilization. The dis- 
cussion of the role of agriculture in this complex 
economy is more satisfactory, but here the reader 


meets for the first time two characteristics that recur 


throughout the book. Firstly, there is the inescapable 
feeling that the author began by assembling all avail- 
able data and then organized his argument around 
the data. Much of the text is description around one 
or another of the ninety-one tables that are presented, 
and the author does not always seem to be com- 
pletely in control of the flow of statistics. Secondly, 
these statistics on which the author leans so heavily 
end in 1965. Data for 1966 and 1967 are presented in 
an appendix but are not incorporated in the text. 
This, one would have thought, could have been im- 
proved in a country for which the greatest strength 
of the official data is the promptness of their publica- 
tion, In general, the handling of the data is disap- 
pointing, with the author often accepting uncritically 


a 


official statistics and leaving unexplained the many 
disparities in the figures he quotes. 

This book does have a great many good points, 
however, and is at its best when the author is dealing 
} with subjects in which he has particular interest and 
experience. The sections on government institutions 
and public policy in agriculture are very informative, 
and all aspects of agricultural education are treated 
most thoroughly. Resource availability and utiliza- 
tion are covered comprehensively but without a flood 
of descriptive material being loosed on the reader. 
The supply of agricultural credit is treated thor- 
oughly, although one could wish for a more detailed 
discussion on the effects of the price support pro- 
grams, It is a pity too that the results of the recently 
completed CIDA-CENDES study were not available 
for incorporation in the analysis of the agrarian re- 
« form program, Similarly, a discussion of the future 
role of agriculture in a society characterized by a 
rapidly dwindling rural population would have added 
to the book’s relevance. 

At a time when the new government of President 
Caldera is reviewing national development strategy, 
and with the Fourth National Plan under prepara- 
tion, this book is important in providing a compre- 
hensive and integrated coverage of the agricultural 
sector. While inevitably superficial in some of its 
treatment, it provides a much-needed source of back- 
ground information which will be of use to all those 
* concerned with future development of Venezuelan 
a, agriculture. 

A. K. STAPLETON 
World Bank, Washington, D.C. 


Hicks, John, A Theory of Economic History, Ox- 
ford, Clarendon Press, 1969, vii + 181 pp. 
($5.00 cloth, $1.95 paper) 


It is a pleasure, and also a slight embarrassment, 
to review a volume to which one can only give 
unstinted praise. As a young man, John Hicks made 
p some of the most important contributions to techni- 
cal economic theory of the twentieth century, though 
still mainly within the framework of marginalist and 
neoclassical economics. Now, in later life, he has pro- 
duced a little volume that is not only a delight to 
read but is an intellectual contribution at least as im- 
portant, it seems to me, as his earlier works. This 
time, however, it is in the field of what might be 
called the general dynamics of society and the inter- 
pretations of history. It is not a general interpreta- 
tion of history, which would perhaps be too ambi- 
tious. It is, as the title suggests, a theory of eco- 
nomic history, concentrating on those aspects of the 


-’,long dynamics of mankind that deal with the devel- 


opment of the various ways in which man has provi- 
sioned himself with those goods and services that 
provide the framework of his life. 

If the book were to be given a subtitle, one might 
suggest “The Rise of the Exchange Economy.” The 
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main thesis is that the production, distribution, and 
consumption of goods begins before there is much 
exchange and that even a quite elaborate division of 
labor can exist in the “command” economy, that is, 
one based on organized threats rather than on ex- 
change. The discovery of agriculture and the domes- 
tication of animals almost inevitably developed a 
surplus of food from the food producer, and most 
early civilization is based on the organization of 
what I have called the “threat system,” which takes 
this food surplus away from the food producer and 
puts it into the hands of the authority, whether 
priest or king, who then distributes it to specialized 
artisans who produce the clothing, the buildings, and 
the other artifacts of civilization. Thus, even before 
the development of exchange, we can have extensive 
division of labor and specialization of production. 
Exchange may begin, as Hicks points out, as an ad- 
junct to the command economy. The king finds that 
his servants have produced a surplus of something; 
he sends presents to another king and receives pres- 
ents in return, This reciprocity gradually turns into 
more formalized exchange. The first merchant is 
probably a steward; but once the idea of exchange 
begins to take hold and the advantages of it grad- 
ually are learned, a specialized merchant class devel- 
ops which also develops the concepts of property and 
of law, both necessary for exchange. The merchants 
who first cower under the protection of the king or the 
priest become more numerous, richer, more skilled, 
and eventually capture political power itself, setting 
up merchant city-states. Even these in the beginning 
tend to be based rather strongly on exploitation, 
slavery, and the threat system; but they also develop 
notions of a rule of law and of some kind of equality 
among citizens. A command economy implies and ne- 
cessitates sharp inequality of status between the 
commander and the commanded. Exchange, while it 
may create inequalities, in itself is a relationship im- 
plying equality of status. If A gives something to B 
and B gives something to A, there is nothing in this 
relationship to imply which has the higher status, un- 
less there are higher status and lower status com- 
modities. 

Any particular phase of development tends to 
reach something like an equilibrium, and then of 
course the question arises as to what breaks the equi- 
librium and starts society on a new phase of develop- 
ment. In the chapter on city-states and colonies, 
Hicks points out how mercantile expansion may 
reach a limit, mainly because of cost of transport, 
and how this may be broken once again by develop- 
ments in the political system, such as colonies, Jead- 
ing to a recrudescence of the command economy, as 
reflected in the rise of monarchs and something that 
begins to look like the national state. The develop- 
ment of money, credit, and financial institutions 
comes about as a result of a complex interaction be- 
tween mercantile invention and political needs. Pub- 
lic finance and private finance interact in a way that 
is highly suggestive of two reinforcing and cooperat- 
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ing social species. The finances of the sovereign are 
always a source of difficulty, and the fact that kings 
are always short of money makes them more depen- 
dent on the mercantile and financial sector and leads 
to its further development. 

In the last three chapters, Hicks carries the story 
towards modern days, first with a chapter on the 
mercantilization of agriculture, which deals with the 
development of cash crops and the move from an 
agriculture based on threat or protection from threat 
in the peasant-lord relation to one that is based on 
exchange. Then there is a chapter on the labor mar- 
ket, which carries the story of the growth of ex- 
change from slavery into free labor markets; and 
there is a penultimate chapter on the industrial revo- 
lution, the major theme of which is how an increase 
in productivity in agriculture releases labor force for 
other things, particularly for urban and industrial ex- 
pansion. There is a fascinating and rather technical 
aside here on the impact of development on the 
share of labor, which is further expounded in an ap- 
pendix on Ricardo and machinery. There is a very 
brief look at the problems of the modern world in a 
concluding chapter. 

For all its scope, range, wisdom, and insight, this 
is a modest book, informal in tone, and unpreten- 
tious in its claims. Nevertheless, I would be sur- 
prised if it does not have a considerable intellectual 
impact and arouse a great deal of discussion. Any- 
thing with this kind of scope inevitably invites com- 
parison with the great system builders—Marx, 
Spengler, Toynbee, and others. Beside their vast 
monuments, this book looks like a rather cozy and 
domestic intellectual habitation. Nevertheless, one 
suspects it will turn out to be highly habitable, which 
the monuments are not. The hundred years of eco- 
nomic thought since Marx are reflected here in rich- 
ness of insight and understanding of the complexity 
of social life that Marx could not have achieved. The 
modesty of a “mere” economist forbids the rather 
grandiose generalizations of the grand historians. 
Nevertheless, one emerges from this little book with 
a sense that a large segment of the history of the 
human race has been illuminated. The information 
filter of good theoretical construction has strained 
out a great deal of the noise and confusion, so that 
the details are seen as part of a pattern and not as 
part of a pile of jigsaw pieces. The picture is not of 
course complete. One wishes Hicks would have added 
a chapter on socialism, the whole loss of legitimacy 
of the market that this represents, and the return to 
more of a command economy under the legitimating 
blessing of a dialectical theory. One would not gather 
from this book that the rise of the market has suf- 
fered a severe though not perhaps a fatal check in 
the twentieth century. I would like to see also a little 
more explicit chapter on the economics of imperial- 
ism, especially in the modern period when it presents 
so many anomalies. These sins of omission, however, 
are easily forgiven in the light of the remarkable 
achievement that this book represents, If it were re- 


quired reading for all students of economics and all 

historians, both professions would be enriched. 
KENNETH E. BOULDING 
University of Colorado 


Hunter, Guy, Modernizing Peasant Societies; A 
Comparative Study in Asia and Africa, New 
York, Oxford University Press, 1969, xi + 324 
pp. ($6.50 cloth, $2.50 paper) 

The literature of agricultural development is now 
well into its third stage. In the 1950’s problems were 
discussed primarily within the limits of the profes- 
sional journals and in the annual reports and fugitive 
literature of the specialized international agencies 
and government departments such as the FAO and 
the USDA. The 1960’s were marked by the publica- 
tion of a series of scholarly monographs, conference 
proceedings, and collections of the best of the litera- 
ture from the professional journals. Beginning with 
the publication of Blossoms in the Dust by Kusum 
Nair (New York, Praeger, 1961), we have seen the 
publication of a number of important books designed 
to provide the intelligent layman, the development 
administrator, and the undergraduate student with 
greater insight into agricultural development pro- 
cesses, programs, and problems. 

The book by Hunter fits into the third group.? Mr. 
Hunter is well qualified for the task. He has traveled 
widely. He has talked to the right people. He has 
read industriously and he writes well. 

Mr. Hunter is not constrained by disciplinary folk- 
ways. His discussion of the historical background to 
modern development (Part I) draws upon the litera- 
ture of anthropology, sociology, political science, and 
history; his discussion of the strategies of technical 
change and institution building (Part IT) draws on 
additional work in technical agriculture, communica- 
tions, and institutional studies; and in his final sec- 
tion he draws on additional work from the fields of 
public administration, politics, education, and eco- 
nomics to discuss the problems of modernization and 
growth (Part III). He js sufficiently aware of the 
methodological shortcuts and idealogical biases of 
the several disciplines to avoid taking the work from 
which he draws at face value. 

The presentation is marred by several limitations. 
Mr. Hunter displays the traditional skepticism of the 


* Other recent books falling into this third category 
include: Lester R. Brown, Seeds of Change, New York, 
Praeger, 1970; Arthur T. Mosher, Creating a Progressive 
Rural Structure, New York, Agricultural Development 
Council, 1970; Kusum Nair, The Lonely Furrow, Ann 
Arbor, University of Michigan Press, 1969; Rene Dumont 
and Bernard Rosier, The Hungry Future, New York, 
Praeger, 1969; Max F. Millikan and David Hopgood, 
No Easy Harvest, Cambridge, Massachusetts Institute 
of Technology, 1967; Arthur T. Mosher, Getting Agri- 
culture Moving, New York, Praeger, 1956; Theodore W. 
Schultz, Economic Crisis in World Agriculture, Ann 
Arbor, University of Michigan Press, 1965, 
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well-educated about the value of education for the 
many. Area and disciplinary specialists will feel un- 
easy as his broad brush spreads superficially or re- 
veals gross misinterpretations of fact or analysis in 
their fields. 

There are many incisive sentences: “Certainly in 
India this allocation of [extension] responsibilities to 
the agricultural universities, with their strong land 
grant college flavor, has caused much confusion... . 
If ever there was a thoughtless transfer of inapplica- 
ble experience from one civilization to another, this 
is one” (pp, 184, 185). Also: “The volumes written 
for the Volta River Project, the even wider and 
more detailed work of the United States Reclama- 
tion Bureau on the preparation of the Mekong Proj- 
ect are uniquely modern. ... Perhaps we should in- 
deed take the farmers’ view and regard them as an 

upheaval of the natural order from which interna- 
' tional agencies, acting as Olympians rather than as 
economists, foresee benefits for the race of men be- 
low for centuries to come” (p. 128). But the good 
sentences, and even the wise paragraphs, are not 
linked together by a theoretical system of real ana- 
lytical power. Instead Mr. Hunter relies on a liberal 
humanistic philosophy as his integrating device. 

The total impact of the book is disappointing. Yet 
it is a much more attractive introduction to agricul- 
tural development than most of the new undergradu- 
ate texts that are now appearing in this field. 

VERNON W. RUTTAN 
University of Minnesota 


Lancaster, Kelvin, Introduction to Modern Micro- 
economics, Chicago, Rand McNally, 1969, viii 
+ 326 pp. ($8.50) 

Walsh, Vivian Charles, Introduction to Contem- 
porary Microeconomics, New York, McGraw- 
Hill, 1970, xxi + 298 pp. ($8.95 cloth, $6.95 
paper) 

Both of these texts have been written for the in- 
termediate micro level, and both authors have pre- 
sented new approaches to conventional micro theory. 
In the case of the Walsh text, especially, one finds a 
book that is quite diferent from the conventional 
undergraduate text. 

Kelvin Lancasters book encompasses the usual 
subject matter: supply, demand, .and the market; 
production and cost theory; market structures; fac- 
tor demand and factor payments; a lucid and terse 
discussion of general equilibrium and welfare eco- 
nomics; a chapter on intertemporal decisions for 
consumers and producers (which includes some rele- 
_ vant considerations of welfare and growth aspects of 
: intertemporal decisions); and, finally, an’ excellent 
treatment of the mathematics of micro using the cal- 
culus. 

But in addition, Lancaster has been innovative. He 
has not, for example, invoked the strict convexity as- 
sumption in the development of the theory of pro- 
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duction and costs, Rather, he has developed these 


. topics almost entirely within the context of activity 


analysis (linear programming). This fact alone 
highly recommends Lancaster’s work relative to 
other intermediate micro texts. Where others have 
added a chapter on linear programming, such an ap- 
pendage becomes unnecessary when activity analysis 
is used. 

An added feature of his production and cost chap- 
ters is a simple numerical example, introduced at the 
beginning of the production chapter and used con- 
stantly throughout both chapters. Thus, a fully de- 
veloped and integrated example is developed in a 
step-by-step process along with the theory. 

In Lancaster’s text, the subject matter has been 
presented concisely and rigorously, thus making it 
necessary for careful reading-—a situation that may 
be challenging for poor readers. For the careful 
reader, however, the text is clear and provides an ex- 
cellent stepping-stone to the recent developments in 
micro theory. 

A few errors exist. The most serious of these, 
which at worst is quite minor, occurs in Figure 6.14 
(p. 166), where the supply curve is labeled S while 
in the text (p. 165) it is referred to as Sẹ. With re- 
spect to omissions, it is pleasant to report that a for- 
mal discussion of monopolistic competition is miss- 
ing (footnote 9, p. 159). At the same time, it would 
have been helpful if the author had illustrated the 
derivation of a demand curve from an indifference 
map (pp. 209-210). 

While Lancaster’s objective is the presentation of 
textual material “consistent with the content of mod- 
ern advanced microeconomics” (p. v), Vivian 
Charles Walsh has settled for nothing less than an 
elementary (and very readable) text on modern, ad- 
vanced microeconomics. Both Walsh’s literary style 
and his micro material are refreshingly different 
from what is contained in other intermediate micro 
texts. For example, his use of an example of five men 
and five Swedish girls to illustrate the universal set, 
attainable and unattainable sets, ordering, transitiv- 
ity, etc., in Chapter 2 (“The Choice Set”) is superb 
in terms of clarity. 

Walsh devotes a considerable amount of attention 
to the historical development of general choice the- 
ory in Part I, and it may be that the average inter- 
mediate student will find it challenging to grasp the 
historical development of choice theory in the ab- 
sence of previous exposure to such analysis. Conse- 
quently, he may find it difficult to appreciate the su- 
periority and simplicity of the axiomatic method. 

Part II of the text is devoted to welfare theory. In 
this section Walsh reviews the historical develop- 
ment of welfare theory, neoclassical welfare econom- 
ics, and then axiomatic welfare economics. With wel- 
fare economics presented so early in the text, many 
adopters will at long last cover welfare economics 
adequately at the intermediate level. This is a pleas- 
ant contrast with many other texts that leave welfare 


to the end of a long tome, an end that is frequently 
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not reached, or if reached, covered inadequately. 

Although Walsh does not cover many of the con- 
ventional topics at the beginning (e.g., exchange, 
equilibrium, demand, production, and costs), these 
topics are adequately covered in the last half of the 
text after he has acquainted his readers with the gen- 
eral concepts of choice theory, welfare economics, 
and consumption theory. 

In spite of the mathematical difficulty that can be 
encountered in studying contemporary micro theory, 
Walsh has written a text that should be within the 
grasp of most students. Moreover, he does not give 
the impression that the theory presented in his text 
is fixed and final. Rather, he leaves his readers with 
the opposite impression: that contemporary micro 
theory is very much in a state of change and devel- 
opment, For example, in an appendix Walsh presents 
a new set of axioms for choice theory that were de- 
veloped by him just prior to press time, which 
should make readers appreciate the dynamism and 
coevality of this approach to micro theory. And for 
those readers who would like to study the axiomatic 
method at greater length and at more advanced lev- 
els, he has an excellent section entitled “Notes on 
Further Reading” (pp. 282-285). 

Comparison of the two texts indicates Lancaster’s 
objective has been the updating of Marshallian and 
Hicksian micro theory, while Walsh has focused on 
developments in the last 20 or so years. Both texts 
are relatively short treatises on micro theory; are 
first editions; and are virtually free of errors! 

How might these texts be fitted into existing micro 
curricula? The degree of difficulty in the Lancaster 
text should not be beyond the scope of the average 
sophomore or junior; it is well-suited to the interme- 
diate micro level. Similarly, the Walsh text should be 
well within the grasp of the average sophomore or 
junior. Additionally, the challenge of contemporary 
micro theory is most rewarding and, as written by 
Walsh, is quite contemporary not only in terms of 
the theory but in terms of its relevance and applica- 
bility to the contemporary world (eg., pp. 247— 
251). Unfortunately, the very uniqueness of the 
Walsh text may lead many potential users to shy 
away from it. 

In summary, the two texts are excellent! The only 
problem is that of choosing which one to adopt at 
the intermediate level. Perhaps both could be used, 


especially in those colleges and universities with a. 


two-semester micro program. 
Joon M. LEYES 
University of Wyoming 


Pearson, Lester B. Partners in Development: Re- 
port of the Commission on International De- 
velopment, New York, Praeger Publishers, 
1969, x + 399 pp. ($2.95 paper)’ 

This book is commonly referred to as the Pearson 

Report. The origin of the report can be traced to the 


mid-sixties when a period of “aid-weariness” set in. 
To counter this period of gloom the president of the 
World Bank invited Lester Pearson to serve as chair- 
man of an international commission to review the 


achievements and problems of foreign aid over the > 


past 20 years and to chart a course for foreign aid i in 
the 1970s. l 

The report contains little in the way of serious an- 
alytical content. However, the book does an admira- 
ble job of convincing the rich countries that their aid 
has helped developing countries achieve impressive 
growth rates in the 1960’s. The book can be de- 
scribed as a masterpiece of political timing as it has 
helped to restore confidence in aid giving and has 
brought forth pledges of increased aid from many 
rich countries—excluding the United States. 

The book can be summarized as follows: It points * 


* 


out that real growth rates of GDP in developing , 


countries averaged almost five percent in the 1960's 
and that the rich countries can help the poor achieve 
a six percent growth rate in the 1970’s provided the 
rich countries double their transfer of resources— 
public and private—to the poor countries by 1975. 
The report recommends that multilateral interna- 
tional agencies should play a much more important 
role in channeling capital aid to pcor countries in the 
1970's. Agriculture’s role in the development pro- 
cess is analyzed within the context of the (Asian) 
Green Revolution syndrome. 


The book can be criticized on the following points. ‘ 


First, it underplays the political nature of the devel- + 


opment process and the limited role of capital aid in 
the more than 60 nations that have achieved formal 
independence since the end of World War II. In 
these “new countries” policies that are advanced to 
consolidate ethnic groups, to reconcile regional in- 
come inequalities, to reform institutions, etc., are 
critical in achieving an environment that is condu- 
cive to social and economic change and to the ab- 
sorption of foreign aid. Second, the modest attention 
that is devoted to agriculture stresses the achieve- 
ments of the Green Revolution. Third, the single 


global target of six percent growth rate in the 1970’s-. 
should be reconsidered in light of the inability of high . 


growth rates to reduce unemployment in many poor 


countries in the 1960’s. Fourth, the report uncritically 


endorses the one percent target for donor countries— 


donor countries contributing one percent of their na- 
tional incomes to the poor countries. The level of per 
capita incomes seems to me to be a more realistic 
indication of the ability of a nation to provide aid 
than the percent of a nation’s national income. 
Fourth, the emphasis on multilateral international 


aid should be questioned. Although the World Bank 


can be given high marks, many other international 


y 
4 


agencies remain on the sidelines as symbols~ rather.’ 


than effective partners in development. Fifth, the re- 
port overplays the role of external aid in influenc- 
ing growth rates in poor countries. In Latin America, 
for example, domestic savings are estimated to 


finance from 90 to 95 percent of total investment. 
As a result, increased foreign aid will most likely 
have little impact on the achievement of aggregate 
growth rates in Latin American countries. 

In summary, the Pearson report has achieved its 
objective of defending foreign aid and has stimulated 
a number of rich countries to pledge more foreign 
aid in the 1970’s. However, the report exaggerates 
the potential role of foreign aid in achieving higher 
growth rates in poor countries in the 1970’s, over- 
plays single target planning (high growth rates) and 
underplays the tough social and political decisions 
that have to be made by the poor countries, For a 
more balanced view of the role of foreign aid in de- 
velopment I recommend Myrdal’s new book, The 
Challenge of World Poverty. 

Cart K. EICHER 
Michigan State University 


Teweles, Richard J., Charles V. Harlow, and 
Herbert L. Stone, The Commodity Futures 
Trading Guide; the Science and the Art of 
Sound Commodity Trading, New York, Me- 
Graw-Hill Book Co., 1969, xvi +- 357 pp. 
($12.50) 


There has been a real need for a source of infor- 
mation concerning trading techniques as well as a 
comprehensive review of commodity characteristics 
necessary for the thoughtful pursuit of commodity 
speculation. The Commodity Futures Trading Guide 
is one of some half dozen books written during the 
past decade for the commodity speculator market. It 
is intended to help commodity traders attain success- 
ful skills and at a faster and less costly rate than by 
the trial and error method. 

The book is organized into four sections, The first 
in three chapters examines the speculator, his role 
and environment. The second in six chapters deals 
with analysis and trading. The third, covering twelve 
chapters, is a comprehensive review of production, 
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consumption, and seasonal price moves for the com- 
monly traded commodities. A final chapter summa- 
rizes market and behavioral skills necessary for suc- 
cessful trading. 

The authors claim that a sound theoretical base is 
a must for success. Slightly more than half the vol- 
ume is a short course in commodity economics. The 
review of factors that influence prices of some 
twenty commodities is a useful fund of information 
which I believe to be necessary for knowledgeable 
speculation. Sources of current mformation are spec- 
ified, much of which is accessible to the average 
speculator at little or no cost. 

The chapter covering fundamental] analysis may be 
over the heads of most potential or actual speculators 
and therefore may fall on deaf ears. It is a brief 
summary of the theories of demand, supply, and 
price, as reviewed by an economist. Perhaps it 1s im- 
portant for a speculator to know. 

The chapter covering the technical approach de- 
scribes the use of various kinds of charts. Some 
space is devoted to the use of oscillators, which are 
described as technical indicators that are based on a 
measurement of a change rather than a level. It is 
rather surprising that the whole subject of chart for- 
mations has been neglected and that the concept of 
Contrary Opinion is focused on counter-trend trad- 
ing. The Random Walk may be a useful concept in 
commodity trading but so far it has escaped this re- 
viewer. 

On the whole I consider The Commodtiy Futures 
Trading Guide a useful addition to a commodity 
speculator’s library. Its greatest contributions may 
be in the basic information it provides about trading 
and about commodities that can be traded. These are 
found in sections one and three. The Trading Plan in 
section two is an important if not vital concept for 
successful speculation. This is one of the few vol- 
umes to describe it in detail and encourage its use 
for successful trading. 

F. M. SCHRADER 
Walston & Co. 
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Announcements 


WINTER MEETING _ 
AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION WITH 
ALLIED SOCIAL SCIENCE ASSOCIATIONS 
December 27-29, 1970, Detroit 


MONDAY, DECEMBER 28* 


10:30 a.m. New Economic Roles for the Rural En- 
vironment 
Chairman: MicHazt F. Brewer, Re- 
sources for the Future 
Nonagricultural Demands for Rural Qual- 
ity: RAYMOND VLASIN, University of 
Wisconsin 


Transformation of the Rural Sectors of 
the U.S. Economy: L. Timoray WAL- 
LACE, University of California, Berk- 
eley 

Public Policies for Rural America: Leg- 
acies or Leading Edges: LYNN M. 
Dart, Office of Economic Opportunity 


* Afternoon session on Soviet agriculture to be announced. 


| TUESDAY, DECEMBER 29 


8:30 A.M. Economic Development of Agriculture 
(Joint Session AES and AAEA) 
Chairman: W, W. McPuerson, Univer- 
sity of Florida , 
Simulation of the Market for Food Grains 


in India: Howard N. Barnum, Dart- ` 


mouth College i 
- A Recursive Programming Model of Agri- 
cultural Development: I. J. SINGH, 
Ohio State University 
The Miracle Rice and Changing Patterns 
of Trade: 1967-1975; An Econometric 
Study: E. Roy CENTERBERY, Florida 
State University 
Discussants: 
Lours Gorrux, World Bank 
Jonn Mettor, Cornell University 
VERNON RUTTAN, University of Minne- 
sota 


ANNUAL MEETING 


Suggestions as to program structure, topics, and 
personalities are welcome, Also, ideas about Associa- 
tion matters should be sent to Jimmye S. Hillman, 
President, AAEA, Department of Agricultural Eco- 
nomics, University of Arizona, Tucson, Arizona 
85721. : 

At its annual meeting in Columbia, Missouri, the 
Board of Directors of the Association voted to em- 
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2:30 P.M. Position and Prospects of Blacks in the ^ 
National Economy (Joint Session 
AAEA and AEA) | 

Chairman: James G. Mappox, North 
Carolina State University 

A Panel Discussion with Audience Par- ` 
ticipation 

Prospects for Black Farmers in the Years 
Ahead: Henry Ponper, Alabama Agri- 
cultural and Mechanical College 

‘Rural to Urban Migration: Past and Fu- 
ture: CALVIN L. BEALE, Economics 
Development Division, USDA 

Effects of Government Policies on Em- 
ployment Opportunities for Blacks: 
Grorce S. Tottey, University of Chi- 


cago 

Economic Problems of Urban Blacks: 
PHYLLIS WALLACE, Metropolitan Ap- 
plied.Research Center, New York 


PROGRAM FOR 1971 


power the President to appoint a committee from 
among the Board members to explore problems sur- 
rounding the program for the annual meeting. Asso- 
ciation members should feel free to send their ideas 
to thase on that committee. Its members are John 
Dunbar, Vernon Ruttan, Burt Sundquist, and Luther 
Tweeten, Chairman. 


+ 


NOMINATING COMMITTEE, 1971-72, 
AAEA OFFICERS 


In accordance with Article VII of the constitution, 
with the concurrence of the Executive Board, I have 
appointed the following persons as members of a 
committee to nominate persons to fill vacancies in 
offices of the Association for the year beginning Au- 
gust 1971. 

Any member of the Association is eligible and is 
invited to submit suggestions as to nominees to Dale 
Hathaway as chairman or to other members of the 
committee. Dr. Hathaway’s address is Department 
of Agricultural Economics, Michigan State Univer- 
sity, East Lansing, Michigan 48823. 

DALE HATHAWAY, ex officio, chairman 

C. B. BAKER l 

Joun S. Botrum 

Wiliam E. FoLz 

MARSHALL R. GODWIN 

RicHarD J. GOODMAN 

LINLEY E. JUERS 

JIMMYE S. HILLMAN 
President 


NOMINATIONS FOR FELLOWS 


Nominations for Fellows should be sent to John 
Redman, Secretary-Treasurer, AAEA, Department 
of Agricultural Economics, University of Kentucky, 
Lexington, Kentucky 40506, by December 15, 1970. 


AAEA DISTINGUISHED EXTENSION 
PROGRAM AWARD 


To encourage the development of excellence in ex- 
tension economics work, the American Agricultural 
Economics Association will offer one award of $250 
in 1971. The award will be known as the Distin- 
guished Extension Program Award. Nominations for 
the award may be made by any member of the 
American Agricultural Economics Association and 
selection will be made from among those nominated. 
An individual may be nominated or two or more in- 
dividuals may be nominated jointly. It should be 
noted that the purpose of the award is to recognize 
an outstanding program achievement and not to rec- 
ognize an individual or individuals for noteworthy 
service as extension economists over an extended pe- 
riod of time. l 

Each nomination must be made by separate letter 


to the Extension Award Selection Committee by. 


February 15, 1971, accompanied by four copies of 
documentary evidence of the achievement of the per- 
son or persons nominated. Documentary evidence ‘of 
the achievement of the person or persons- nominated 
should include an adequate presentation of the fol- 
lowing points, in this order: (1) name(s) and 
title(s) of the person or persons nominated; (2) the 
problem about which the person or persons nomi- 
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nated built their extension program and the objec- 
tive(s) of the program; (3) clientele served; (4) the 
program developed to attain the objective(s), includ- 
ing analytical tools and techniques and education 
methods and procedures used; and (5) program ac- 
complishments in terms of clientele response and/or 
establishment of the validity of an extension tech- 
nique. If two or more persons are nominated jointly, 
the specific contribution of each to the extension 
program must be documented. 

In order to be eligible for nomination, an individ- 
ual or individuals must have had primary responsibil- 
ity for the extension program which supports the 
nomination. The program must have been active 
within one year of nomination, and its subject mat- 
ter content must be principally in the field of eco- 
nomics. 

Each nomination will be evaluated on the quality 
of the program that supports the nomination, using 
the documentary evidence submitted with the nomi- 
nation as the sole basis for making this evaluation. 
Equal weight will be given each of the following five 
characteristics of the program: 

1, Originality in selection of the problem and the 
application of economic principles, tools of analysis, 
and extension techniques to its solution. 

2. Its effectiveness as a catalyst to other extension 
economists in embarking on new programs or in ap- 
plying new concepts to existing programs. 

3. Its contribution to greater proficiency of exten- 
sion personnel in economics programs. 

4. Its effectiveness in bringing about a significant 
change in behavior and/or understanding of the clien- 
tele. 

5. Originality in recognizing educational opportu- 
nities which lend themselves to use in an extension 
economics program. 

Material should be sent to the subcommittee 
chairman, Gene McMurtry, Hutcheson Hall, Virginia 
Polytechnic Institute, Blacksburg, Virginia 24061. 


AAEA EXTENSION PUBLICATION AWARD 


To encourage and recognize excellence in extension 
economics work, the American Agricultural Econom- 
ics Association will offer an award of $250 in 1971. 
This award will be known as the Extension Publica- 
tion Award. 


Eligibility for the Award 
This award is open to any professional agricultural 
economist; however, the nomination must be made 
by a member of the American Agricultural Econom- 
ics Association. Any type of published materia] shall 
be eligible for the award. 


Nominations for the Award 
Each nomination for the Extension Publication 
Award must be signed by the nominator and include 
1. the name or names of persons nominated; 
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2. a concise statement of the problem about which 
the publication is written; 

3. a statement revealing the direct applicability of 
the publication to an ongoing extension program; 

4. identification of the audience for whom the 
publication was intended; 

5. copies of the publication. 


Criteria for Judging Nominations 

1. Clarity of the problem statement about which 
the publication is written. 

2. Completeness and conciseness of the analysis in 
the publication. 

3. Adaptability of the publication to the audience 
for whom it was intended. 

4. Contribution to the body of konid ai 
able for direct use in extension economics programs. 

5. Relevance to a current problem. 

6. Timeliness and effectiveness in its intended pur- 
pose. 

Eight copies of the nomination and supporting ma- 
terials must be in the hands of the chairman of the 
selection committee by March 1. Nominations 
should be sent to Gene McMurtry, Hutcheson Hall, 
Virginia Polytechnic Institute, Blacksburg, Virginia 
24061. 


AAEA DISTINGUISHED UNDERGRADUATE 
TEACHER AWARD 


To recognize and encourage meritorious perfor- 
mance in undergraduate teaching in agricultural eco- 
nomics, an award of $250 is provided for presenta- 
tion by the American Agricultural Economics Associ- 
ation upon recommendation of the selection commit- 
tee. Nominations for this award may be made by an 
individual, a group of colleagues, or a department by 
the submission of supporting materials according to 
the rules for this program. Renomination is invited if 
the materials are brought up to date and resubmit- 
ted. 


Eligibility for Nomination 
The nominee must 
l. be actively engaged in teaching at a profes- 
sional level during the school year in which the nomi- 
nation is filed with the selection committee. 
2. have demonstrated outstanding ability as an un- 
dergraduate teacher of agricultural economics. 


Basis of Selection — 
The award will be made on the basis of 

1. the nominee’s ability to motivate and stimulate 
students; 

2. the impression he has made upon his students 
by the mastery of his subject, his technique, his vi- 
sion, and his attitudes; 

3. evidence of his interest in the improvement of 
teaching through publication and participation in 
professional meetings directed toward improved 


teaching; 
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4, contribution to undergraduate education outside 
of the classroom through counseling, student place- 
ment, advice to the departmental-student club, and 
similar activities; 

5. service to the undergraduate program of the ed- 
ucational institution through extracurricular activi- 
ties other than those included above, such as mem- 
bership on college committees, teaching improvement 
efforts, and faculty leadership roles. 


Materials to be Supplied by the Nominator 

Six copies of the standard nominating form (sup- 
plied by the committee chairman) and required sup- 
porting materials, 

Nominations 

1. A nomination with supporting materials may be 
submitted by any individual, a group of colleagues, 
or a department. The committee chairman will pro- 
vide the standard nominating form to department 
heads and chairmen. Others wishing to nominate may 
obtain forms from the committee chairman. 

2. The selection committee for the Teacher Award 
consists of six persons, either present or former un- 


dergraduate teachers, appointed for staggered terms, 


and will. not include anyone nominated for the 
award, All members of the selection committee par- 
ticipate in the judging. The selection committee is 
empowered to recommend that no award be made if 
in their judgment none of the nominees is worthy of 
the award. 

3. Nominations with supporting materials for the 
Teacher Award should be sent by February 15, 1971, 
directly to the chairman of this subcommittee, 
John W. Malone, Jr., Chairman, Division of Agri- 
cultural and Resource Economics, University of 
Nevada-Reno, Nevada 89507. 


AAEA AWARDS FOR RESEARCH IN 
AGRICULTURAL ECONOMICS 


To recognize and encourage meritorious research 
in agricultural economics, 10 awards will be offered 
in 1971 by the American Agricultural Economics As- 
sociation. Seven awards will be $250 each and three 
$100 each. 

Selection for the awards will be made from pub- 
lished research, doctoral theses, master’s theses, and 
articles in the American Journal of Agricultural Eco- 
nomics under the procedures outlined below. No one 
may receive more than one award in any one year, 
nor an award in the same category more than once 
every three years. No publication shall be eligible for 
an award if its substantive equivalent has received 
an award in any category in an earlier year. All ma- 
terials submitted should be in English or accompa- 
nied by an English translation. 


Awards for Published Research 


1. Three $250 awards are offered for outstanding 
research publications in agricultural economics. 


These may include bulletins, articles, pamphlets, and 
monographs, but not textbooks. Joint authors of a 
winning report will receive proportionate shares of 
an award so far as eligible. 


2. Submissions are invited from areas such as 


farm management, marketing, prices, cooperation, 
finance, policy, theory, methodology, rural develop- 
ment, farm population, foreign agriculture, land and 
water economics, conservation, regional adjustment, 
international trade, economic history, state and local 
government, that throw significant light on the agri- 
cultural economy. Entries will be judged as a group 
rather than in particular areas. 

3. Selections will be made from published research 
bearing a publication date in 1970. 

4, Eligible recipients must be under 41 -years of 
age at the time of publication but may have older 
joint authors, 

5. Any paper authored or coauthored by a mem- 
ber of this awards subcommittee will be ineligible. 

6. No penalty for joint authorship will be imposed 
unless one or more authors are over 41 years of age. 

7. Each published report may receive only one 
award presented by the American Agricultural Eco- 
nomics Association in 1971. However, a report may 
be entered in more than one of the following catego- 
ries: (a) Outstanding article in the American Jour- 
nal of Agricultural Economics; (b) Published re- 
search; (c) Doctoral thesis; and (d) Master’s thesis. 

8. Thirteen copies of each publication should be 
submitted for consideration, unless expense to the in- 
dividual is excessive. 

9. The awards subcommittee for published re- 
search consists of 12 persons, in addition to the 
chairman, representing various fields. The members 
of the subcommittee will serve as voting judges, ex- 
cept the chairman, who will vote only in the event of 
a tie. The chairman of this subcommittee is J. O. 
Gerald, MED, ERS, U.S. Department of Agricul- 
ture, Washington, D.C. 20250. 

10. Publications should be sent directly to the 
chairman of this subcommittee before February 15, 
` 1971. 


Awards for Doctoral Theses 


1. Three $250 awards will be available for theses 
prepared by candidates for the doctoral degree in 
any department engaged in training agricultural 
economists at the doctoral level 

2. An entry must be submitted by the head of the 
department where the thesis was presented in partial 
fulfillment of requirements for a degree. A depart- 
ment may submit one thesis for each twelve doctoral 
theses or fraction thereof presented, in agricultural 
economics, to a graduate school faculty in the year. 
In determining the number of eligible theses, depart- 
ments should limit consideration to theses of ‘candi- 
dates who will receive a degree in agricultural eco- 
nomics and to theses of candidates who have taken 
agricultural economics as a field of emphasis. 
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3. Selection will be made from theses approved in 
final form by the student’s advisory committee dur- 
ing the calendar year 1970, provided the candidate 
has met all other formal requirements for the doc- 
toral degree. 

4. A published thesis may be entered in both the 
published research and thesis classes but will be eligi- 
ble for only one award. Although a published thesis 
is acceptable, a copy of the thesis as submitted to 
the graduate faculty should be sent whenever possi- 
ble. 

5. Three copies of a thesis must be sent to the sub- 
committee chairman. All copies will be returned after 
they have been read by the judges. 

6. The awards subcommittee for doctoral theses 
will consist ‘of twelve persons, in addition to the 
chairman. All members of the subcommittee will 
serve as voting judges, except the chairman who will 
vote only in the event of a tie. The chairman of this 
subcommittee is Willard F. Williams, Department of 
Agricultural Economics, Texas Technological Col- 
lege, P.O. Box 4169, Lubbock, Texas 79409. 

7. Theses should be sent directly to the chairman 
of this subcommittee before February 15, 1971. 


Awards for Master’s Theses 


1. Three $100 awards will be available for theses 
prepared by candidates for the master’s:degree in 
any department engaged in training agricultural 
economists at the master’s degree level. 

2. An entry must be submitted by the head of the 
department where the thesis was submitted in partial 
fullfillment of requirements for a degree. A depart- 
ment may submit one thesis for each fifteen master’s 
theses or fraction thereof presented to a graduate 
schoo] faculty in the year. In determining the num- 
ber of eligible theses, departments should limit con- 
sideration to theses of candidates who will receive a 
degree in agricultural economics and to theses of 
candidates who have taken agricultural economics as 
a field of emphasis. Departments are strongly en- 
couraged to submit either ribbon copies, in the case 
of typewritten theses, or Xerox or other processed 
copies of comparable quality. 

3. Selection will be made from theses approved in 
final form by the student’s advisory committee dur- 
ing the calendar year 1970, provided the candidate 
has met all other formal requirements for the mas- 
ter’s degree. 

4. Three copies of a thesis must be sent to the 
subcommittee chairman. All copies will be returned 
after the committee has completed its work. 

5. A published thesis may be entered in both the 
published research and thesis classes but will be eligi- 
ble for only one award. Although a published thesis 
is acceptable, a copy of the thesis as submitted to 
the graduate faculty should be sent whenever possi- 
ble. è 

6. The awards subcommittee for master’s theses 
will consist of eight persons in addition to the chair- 
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man. All members of this subcommittee will serve as 
voting judges, except the chairman, who will vote 
only in the event of a tie. The chairman of this sub- 
committee is Eldon E. Weeks, Department of Agri- 
cultural Economics, Washington State University, 
Pullman, Washington 99163. 

7. Theses should be sent directly to the chs 
of this subcommittee before February 15 1971. 


Award for Outstanding Article in the 
American Journal of Agricultural Economics 
As has been the practice for a number of years, 

the editorial staff and the editorial council of the 
American Journal of Agricultural Economics, with 
the editor as chairman, will choose the most out- 
standing article published in the Journal during the 
preceding calendar year (in this instance 1970). The 
amount of this award is $250, 


Announcements of the 1971 awards will be made 
at the 1971 annual meeting of the American Agricul- 
tural Economics Association. Names of the recipi- 
ents of the 1970 awards appear in the 1970 proceed- 
ings issues of the American Journal of Agricultural 
Economics. 


These awards are financed in part from funds do- 
nated by persons and firms interested in advancing 
research and scholarship in agricultural economics. 
The funds and programs are administered by the 
American Agricultural Economics Association. Gen- 
eral inquiries and requests for additional copies of 
this announcement should be sent to the chairman of 
the Awards committee, C. B. Baker, Department of 
Agricultural Economics, University of Illinois, Ur- 
bana, Illinois 61801. 


WESTERN AGRICULTURAL ECONOMICS 
ASSOCIATION 


` The 1971 annual meetings of the Association will 
be held at Squaw Valley, California, July 25-28. 

Leo R. Gray has completed a five-year term as 
secretary-treasurer of WAEA. New secretary-trea- 
surer is Oliver Wendel Holmes, Department of Agri- 
cultural Economics, 227A Extension Hall, Oregon 
State University, Corvallis, Oregon 97331. Other off- 
cers of WAEA for 1970-71 are: Ben C, French, 
President; B. Delworth Gardner, President-Elect; 
James S. St. Clair, Past President; Leon Garoian, 
Vice-President; G. Burton Wood, Trustee; and 
Mark T. Buchanan, Trustee Alternate, 


> 
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AGRICULTURAL DEVELOPMENT COUNCIL 


APPOINTMENTS: Raymond E. Borton, formerly of 
Stanford Research Institute, Council associate and 
visiting professor, University of the Philippines; 
Bryant Kearl, Council staff member, headquarters 
in Bangkok; Alan M. Strout, Council associate 
and visiting professor, University of Indonesia. 


UNIVERSITY OF CALIFORNIA, DAVIS 


APPOINTMENTS: Chester O. McCorkle, formerly 
dean of the College of Agricultural and Environ- 
mental Sciences, executive vice-president of the 
University; Alex F. McCalla, associate professor, 
dean of the College of Agricultural and Environ- 
mental Sciences; Harold O. Carter, professor, 
chairman of the Department of Agricultural Eco- 
nomics; J. Herbert Snyder, formerly chairman of 
the Department of Agricultural Economics, chair- 
man of the Division of Resource Sciences; Dale 
M. Hoover, North Carolina State University, vis- 
iting professor; Edith H, Parker, Ph.D. candi- 
date, North Carolina, assistant professor. 

Leave: Stephen H. Sosnick, sabbatical, to study 
market functions in The Netherlands and New 
York City, one year. 

Awarp: Hoy F. Carman, AAEA international travel 
grant to attend 1970 Conference of the Interna- 
tional Association of Agricultural Economists in 
Minsk, USSR. 


ECONOMIC RESEARCH SERVICE, USDA 


(EDD is Economic Development Division; ESAD 
is Economic and Statistical Analysis Division; FAS 
is Foreign Agricultural Service; FDTD ts Foreign 
Development and Trade Division; FPEP is Farm 
Production and Economics Division; FRAD is 
Foreign Regional Analysts Division; MED is Mar- 
keting Economics Division; NRED is Natural Re- 
source Economics Division; PASA ts Partictpating 

- Agency Service Agreement; SRS th Statistica Re- 
porting Service.) n 

APPOINTMENTS: Peter Ashton and Leow Daniel- 
son, NRED, Berkeley, California; Fredericka A. 
Bunting, Outlook and Projections Branch, 
ESAD; Hilda Christine Brown Collins, Europe 
and Soviet Branch, FRAD; Velmar W. Davis, 


field research coordinator, FPED; John C. Dun. 
more, Africa~-Middle East Branch, FRAD; Paul 
Holm, formerly with Water Resources Council, to 
Office of the Administrator; James R. Horst, Eu- 
rope and Soviet Union Branch, FRAD; Gerald E. 
Schuter, Farm Income Branch, ESAD. 

TRANSFERS: Boyd A. Chugg, from FRAD, Wash. 
ington, D.C., to USDA-PASA assignment in Soutk 
Vietnam; Louis V. Dixon, from USDA-PASA as- 
signment in Guatemala and Ecuador, to sectior 
leader of Africa-Middle East Branch, FRAD; Lec 
R. Gray, MED, from secretary of Western Agri- 
cultural Economics Research Council and record- 
ing secretary of Western Association of Agricul 
tural Experiment Station Directors, to full-time 
research at Western Utilization Research Labora 
tory, Albany, California; Oliver Wendel 
Holmes, EDD, from Washington, D.C., to Cor 
vallis, Oregon, as secretary of the Western Agri 
cultural Economics Research Council; Ronald D 
Krenz, from Washington, D:C., to Fargo, Nortl 
Dakota, as acting FPED field group head fo: 
North Dakota, South Dakota, Montana, Wyo 
ming, Nebraska, and Kansas; Sylvester D. Phi 
lippi, from ESAD, Washington, D.C., to SRS 
Oklahoma City, Oklahoma; Gordon Rodewald 
FPED, from Washington, D.C., to Washingtor 
State University; James H. Sorenson, NRED 
from Bismarck, North Dakota, to Lincoln, Ne 
braska; Cline J. Warren, from Africa-Middl 
East Branch, FRAD, to FAS. 

Leaves: William R. Gasser, chief of the Westen 
Hemisphere Branch, FRAD, team leader for AID 
Agricultural Sector Analysis Team in South Ko 
rea; Gene Wunderlich, NRED, AID program i 
India. 

ResicNAtTions: Frank Goode, FRAD, St. Pauw 
Minnesota, to faculty, University of Tennessee 
Albert A. Kendall, ESAD. 

RETIREMENTS: Glen T. Barton, chief of Productio: 
Adjustments Branch, FPED, after 35 years o 
Federal service; Louis F. Herrmann, staff assis 
tant to the administrator, Office of the Administra 
tor. : 

Awann: Velmar W. Davis, chief of Production Re 
sources Branch, FPED, USDA Superior Servic 
Award. 
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FOOD RESEARCH INSTITUTE, 
UNIVERSITY 

APPOINTMENT: David J. S. Rutledge, Institute 
Ph.D. candidate, acting assistant professor. 

Leaves: Paul I. Mandell, first director of 
Stanford’s Latin American Studies Undergraduate 
Program in Mexico, Mexico City, fall and winter 
quarters, 1970-71. 


UNIVERSITY OF ILLINOIS 


APPOINTMENT: Richard L. Feltner, formerly assis- 
tant dean and director of resident instruction, Col- 
lege of Agriculture, Michigan State University, 
professor and head of Department of Agricultural 
Economics, succeeding Harold G. Halcrow who 
continues as professor. 

Leaves: D. E. Erickson, sabbatical, one year; R. 
A. Kelly and R. J. Reiss, sabbaticals, six months. 


MICHIGAN STATE UNIVERSITY 


APPOINTMENTS: David Armstrong, assistant dean 
and director of resident instruction, College of Ag- 
riculture and Natural Resources; Duane E. Er- 
ickson, University of Illinois, visiting professor 
for one year; Lawrence W. Libby, Ph.D. Cornell 
and Gail T. Updegraff, Ph.D. California, assis- 
tant professors; Dennis Fisher, specialist. 

Leaves: Daniel Sturt, U.S. Department of Labor, 
to serve as director of Rural Manpower and Farm 
Labor Service, one year; W. A. Tinsley, Virginia 
Polytechnic Institute, one year. 


MONTANA STATE UNIVERSITY 


APPOINTMENTS: R, Clyde Greer, Ph.D. Minnesota, 
and Norman James Dudley, Ph.D. New England 
(Australia), staff. 


UNIVERSITY OF NEBRASKA 


APProINTMENTS: Thomas Frey, Ph.D. Illinois, assis- 
tant professor of marketing; Paul Lytle, Ph.D. I- 
linois, assistant professor of farm management. 


OKLAHOMA STATE UNIVERSITY 


APPOINTMENTS: Ivan R. Hanson, Ph.D. Wisconsin, 
associate professor; Robert A. Rathjen, assistant 
professor. 


SOUTHERN ILLINOIS UNIVERSITY 


APPOINTMENTS: Gordon Honegger, formerly of 
Purdue University, and Donald Lybecker, Ph.D. 
Iowa State, assistant professors. 


VANDERBILT UNIVERSITY 


APPOINTMENT: Michael Zubkoff, assistant profes- 
sor of economics. 

Leave: James W. Nickie si senior fellow, Brookings 
Institution. 


VIRGINIA POLYTECHNIC INSTITUTE and 
STATE UNIVERSITY 


APPOINTMENTS: Charles W. Coale, Jr., Ph.D. 
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Pennsylvania State; Harold M, Harris, Ph.D. 
Purdue; David L. Holder, Ph.D. Michigan State; 
David E. Kenyon, Ph.D. California; O. Richard 
Morris, Ph.D. Oregon State; Burl F. Long, for- 
merly with Economic Research Service, USDA; 
assistant professors. 

RESIGNATION: Thomas-E. Snider, to Federal Re- 
serve Bank, Richmond, Virginia. 

RETIREMENT: J. Upton Livermore, project leader, 
Extension, after 20 years of service. 


WASHINGTON STATE UNIVERSITY 


APPOINTMENTS: David F. Schuy, research associ- 
ate and assistant director of Water Research Cen- 
ter; Larry Kloster and Richard Simunek, associ- 
ates in water research. 

Awanp: Kenneth Duft, Outstanding Extension 
Award of Western Agricultural Economics Associ- 
ation. 


UNIVERSITY OF WISCONSIN 

APPOINTMENT: Willard F. Mueller, chairman of 
department, succeeding John R. Schmidt, chair- 
man since 1966. 

Leave: Truman F. Graf, to conduct agricultural 
economics research in Finland under Fulbright se- 
nior research grant. 

Awars: Frank Groves and Richard Vilstrup, na- 
tional merit awards for outstanding contributions 
to cooperative understanding, from Association of 
Cooperative Education in recognition of their 
work in cooperative communications for the Fed- 
eral Extension Service. 


OTHER APPOINTMENTS 


David N. Atere-Roberts, M.A. Food Research Insti- 
tute, Stanford, agricultural economist, Bank of Si- 
erra Leone, Freetown, Sierra Leone, West Africa. 

Richard Benson, Ph.D. Michigan State, economist, 
Caterpillar Company, Peoria, Illinois. 

Willard R. Bishop, Jr., director of research, Super 
Market Institute, succeeding Curt Kornblau, now 
assistant to the executive director end director of 
special projects. 

James W. Callahan, acting head of Department of 
Agricultural and Food Economics, University of 
Massachuetts, succeeding Jean B. Wyckof who 
returns to teaching and research. 

Charles B. Daniels, Ph.D. candidate, Food Re- 
search Institute, Stanford, assistant professor, Col- 
lege of Human Ecology, Cornell University. 

William D. Gorman, formerly of Stanford Re- 
search Institute, associate professor, New Mexico 
State Univ sity. 

Frank W. Grenier, M.S. Missouri, Commerce Bank 
of Kansas City, Kansas City, Missouri. 


| Earl N. Haldemann, UI, M.S. Missouri, First Na- 


tional Bank, St. Louis, Missouri. 
Bernard Hoffnar, senior associate, Gladstone Associ- 
ates, Washington, D.C. ° 


Guillermo Jimenez, M.S. Missouri, International 
Engineering Co., San Francisco, California. 

Eddie LaDue, Ph.D. Michigan State, assistant pro- 
fessor, Cornell University. 

Simon Y. LeNaelou, formerly with Quebec Depart- 
ment of Agriculture, Canadian Intemational De- 
velopment Agency as advisor to director of “Am- 
enagement du Territoire,” Republic of Senegal, 
Dakar. 

R. Duane Lloyd, formerly assistant director of 
Rocky Mountain Forest and Range Experiment 
Station, staff assistant to deputy chief for re- 
search, Forest Service, USDA, Washington, D.C. 

Peter B. Lund, formerly of Vanderbilt University, 
economics staff, Sacramento State College, Sacra- 
mento, California. 

Nicholaas Luykx, Michigan State, director of Food 
Institute, East-West Center, Honolulu, Hawaii, 
with joint appointment in agricultural economics 
at the University of Hawai. 

Peter E. Temu, Ph.D. candidate, Food Research In- 
stitute, Stanford, senior research fellow, Economic 
Research Bureau, University College, Dar es Sa- 
laam, Tanganyika, 

William Ward, Michigan State, economist, Interna- 
tional Bank for Reconstruction and Development. 


OTHER RETIREMENTS 
George B. Byers, University of Kentucky, after 40 
years of service. 


OTHER AWARDS AND HONORS 


A. B. Lewis, former associate, Agricultural Develop- 
ment Council, honorary degree Doctor of Science, 
University of Maine. 

Kenneth E. Ogren, agricultural attache, U.S. delega- 
tion to OECD, Paris, Outstanding Achievement 
Award from University of Minnesota; also elected 
chairman of OECD Working Party on Agricultural 
Policies. 


OBITUARIES 
Charles Ernest Allred, 83, emeritus professor at the 
University of Tennessee, passed away in Knox- 
ville, Tennessee, in April 1970. Born on April 5, 
1887, in Allred, Tennessee, he received his B.S. de- 
gree from the University of Tennessee in 1912 and 
his M.S. degree from Cornell’ University in 1913. 
Until 1919 he did graduate work at the University 
of Wisconsin, Michigan State College, the Univer- 
sity of Missouri, and the University of Minnesota. 
Allred was chairman of the University of Tennes- 
see Department of Agricultural Mgonomics and 
Rural Sociology from 1919 to 1950 ad continued 
as agricultural economist until his retir@ment in 
1957. He authored and coauthored over 150 publi- 
cations and will be remembered also for his inno- 
vations, which included the development of 4-H 
Club record books and farm tenure leases; studies 
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of rural organizations, including churches; inven- 
tories of human and physical resources; studies of 
the effects of industrial development on rural wel- 
fare; establishment of an agricultural business cur- 
riculum. Allred is survived by his wife, Eliza, and 
two married daughters, Helen and Elizabeth. 


H. M. Haag, professor of agricultural industries at 
Southern Illinois University, died in June 1970. 
Born in Poplar Bluff, Missouri, on June 19, 1903, 
he received his B.S. degree from the University of 
Missouri in 1930 and his Ph.D. degree from Cor- 
nell University in 1933. His professional career be- 
gan in 1933 with the Farm Credit Administration 
in St. Louis; subsequently he went to Washington, 
D.C., as assistant director of information for FCA. 
From 1936 to 1945 he was assistant and associate 
professor of agricultural economics at the Univer- 
sity of Missouri. In 1945 he became director of 
research for the Missouri Farmers Association, 
serving also for a number of years as manager of 
the Plant Food Division and the Poultry and Egg 
Division. In 1957-59 he was an advisor for the 
Ford Foundation in Rangoon, Burma. He came to 
Southern Illinois University in 1959 as a professor 
in agricultural industries and served as acting dean 
of the SIU School of Agriculture from 1960 to 
1962. 

Dr. Haag was known for his devotion, energy, 
and willingness to accept responsibility. He was an 
enthusiastic teacher and actively worked with stu- 
dent organizations. In 1969 he coauthored a book 
with Jose Soto Angli entitled El Mercadeo de Los 
Productos Agropecuarios. He promoted and partic- 
ipated in Farm-City activities and in 1969 received 
a recognition award from the Illinois Farm-City 
Committee at the Illinois State Fair. As general 
chairman, he had already laid the foundation and 
was planning for the summer meetings of the 
American Agricultural Economics Association to 
be held at Southern IHinois University in August 
1971. He is survived by his wife, Helen, two sons, 
a daughter, and four grandchildren. 


D. B. Jeffrey, 62, associate professor of agricultural 
economics at Oklahoma State University, died in 
June 1970. He was born in Almond, Arkansas, but 
he lived most of his life in Oklahoma and received 
his B.S. and M.S. degrees from Oklahoma State 
University. Prior to his work as extension econo- 
mist in farm management, he taught school and 
served as a school superintendent. He was county 
extension agent in Oklahoma and served two years 
in Ethiopia where he assisted in the organization 
of an extension service and agricultural college. He 
was with the Technical Training Command of the 
Air Force during World War II. 

Jeffrey authored and coauthored publications in 
tax management, insurance, estate planning, part- 
nerships, and enterprise costs and returns. He was 
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widely known for his participation in farm man- 
agement short courses. He was a member of the 
Southern Regional Farm Management Extension 
Committee for a number of years and was serving 
as chairman at the time of his death, 

A memorial scholarship fund has been estab- 
lished at Oklahoma State University through the 
OSU Development Foundation. 


Milburn L. Wilson (1885-1969), a life member 
and president of the Agricultural History Society, 
1937-1938 [and president of the American Farm 
Economic Association, 1925], died in Washington, 
D.C., on 22 November 1969. Wilson, known to his 
friends and associates as “M. L.” grew up on a 
farm in lowa, was a tenant farmer in Nebraska 
and then homesteaded in Montana. He did his uni- 
versity work at Iowa State University, the Univer- 
sity of Wisconsin, and the University of Chicago. 
During the 1920s, while professor of agricultural 
economics at Montana State University, he þe- 
came the major advocate ofthe domestic allot- 
ment plan. He organized the wheat program of the 
Agricultural Adjustment Administration in 1933 
and then headed the Subsistence Homesteads Divi- 
sion in the Department of the Interior. Wilson 
served as Assistant Secretary of Agriculture from 
1934 to 1937, as Under Secretary from 1937 to 
1940, and as Director of Extension Work from 
1940 to 1953. 

A man of wide interests, Wilson was concerned 
with the possible contributions of agricultural his- 
tory to understanding farm problems. In 1939, 
while Under Secretary, he called a conference on 
agricultural history, which met in Washington. 
This conference contributed substantially to estab- 
lishing agricultural history as a distinct field of re- 
search. 

Wilson’s contributions to agriculture have been 
discussed in works by Gladys L. Baker, Gilbert C. 
Fite, Richard Kirkendall, Russell Lord, the 
Schapsmeier brothers, and others. The first book 
to be devoted to his career, M. L. Wilson and the 
Campaign for the Domestic Allotment, by William 


D. Rowley, was recently published. 
[from Agricultural History 44:251, April 1970] 


ADDITIONS TO LIST OF DOCTORAL DE- 
GREES CONFERRED IN 1969 


MICHIGAN STATE UNIVERSITY 


Bushra Abdel-Sayed, B.S. University of Arizona, 
1950; M.S. University of Arizona, 1951; Ph.D. 
The Potential Use of Fertilizer for the Intenstfica- 
tion and Development of Agriculture in the United 
Arab Republic. 

Christopher O. Andrew, B. S. Colorado State Uni- 
versity, 1964; M.S. Michigan State University, 
1966; Ph.D. Improving Performance of the Pro- 
duction-Distribution System for Potatoes in Co- ' 

_lombia. 

Robert F. Boxley, Jr., B.S. Virginia Polytechnic In- 
stitute, 1956; M.S. Cornell University, 1963; Ph.D. 
The Relationship Between Land Velues and Flood 
Risk in the Wabash River Basin. 

George Brinkman, B.S. Washington State Univer- 
sity, 1964; Ph.D. Reconciling Proposed Public 
Investment in Agricultural Education, Infrastruc- 
ture, and Production in Nigeria, 1969-85, 

Lynn M. Daft, B.S. Ohio State University, 1961; 
M.S. University of Massachusetts, 1962; Ph.D. 
Competition in the Grocery Retailing Industry. 

Ragaa A. Hassan, B.S. Alexandria University, 1965; 
M.S. Cairo University, 1963; Ph.D. An Analysts 
of the Demand for Food in Egypt. | 

Harry Bruce Huff, B.S.A. Ontario Agricultural Col- 
lege, 1965; M.S. Michigan State University, 1967; 
Ph.D. Marketing Canadian Wheat: An Economic 
Analysis with Projections to 1975 and 1985, 

Shyamalendu Sarkar, B.S. D. A. V. College, 1958; 
B.Sc. Ranchi Agricultural College, 1961;. Ph.D. 
The Copper Country Medical Industry as It 
Serves the Rural People. 

Joseph N. Uhl, B.S. Michigan State University, 
1961; M.S. Michigan State University, 1962; 
Ph.D. Marketing Organization, Vertical Coordina- 
tion and Farm Price Stabiity in the Fresh Fruit 
and Vegetable Industry. l 
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PRESIDENTIAL ADDRESS 


On Returning from Our Agricultural Babel” 
Jmmye S$., HILMAN 


I 


AMUEL BECKETT’S play, Breath, consists of 
a stage, and on it a pile of junk. The cur- 
tains part; there is a giant sound of a per- 
son inhaling, punctuated by a baby’s struggled 
cry, then the giant exhalation of one dying. The 
curtains close; the scene is repeated several 
times; that is all; that is the message. The an- 
guished world of Beckett is the quintessence of a 
universe organized along the double polarity of 
the necessity to say something and the impossi- 
bility of saying it. The paradox of the artist inca- 
pable of not writing, not speaking, not struggling 
to communicate his “truth,” despite the apparent 
absurdity of existence, might be likened to that 
of the modern economist. It attests to a striving 
for significance in the face of irrationality in the 
world and among men. It also embodies a hope—- 
sometimes in a desperate gamble—to use words 
“and symbols to escape a meaninglessness that 
surrounds us even though our roles testify to 
some peculiar meaninglessness. 

The situation Socrates faced in Plato’s Phaedo 
was analogous to Beckett’s and to ours: there 
was evil in the souls of men because there were 
conflicting communications. Ordinary words had 
many different meanings, were distorted and di- 
verted from the plain and simple use that people 
believed them to have. 

We here today cannot be indifferent to the 

acommunication problem. Language has commit- 
ted American agriculture to a world that does not 
exist. Between the agricultural word-vision of the 
world and the reality of the world extends a wide 
chasm. Our profession is filled with sophists; but 
instead of praying for a modern Socrates to save 
us, I call on all agricultural economists to clarify 
an agrarian language, to update our own dictio- 
nary, and to make significant the link between 


* I should like to thank James Hildreth, Neill Schaller, 
and Roger Gray for their comments and to express 
gratitude to the members of the Departm of Agri- 
cultural Economics, University of ey 
tions on earlier drafts of this paper. 


Jime S. HELLMAN is professor of agricultural eco- 
nomics and head of the department at the University of 
Arizona. i 


values, ideas, words, and concepts, particularly 
policy concepts. We may need an entirely new 
vocabulary. 


if 


My purpose here is to try to convey my an- 
guish about a dilemma in agricultural orthodoxy 
and the particular areas on which agricultural 
economics impinges. Our profession and all of ag- 
riculture are in a semantics crisis and, to a lesser 
degree, crises in syntactics and pragmatics. One 
studies our great essays, such as those by Brew- 
ster [8] and Kelso [18], and comes away de- 
pressed because of a seeming fatalism about the 
impossibility of expressing economic and policy 
problems in terms that society might understand 
and act upon. 

My theme is that many problems arise in 
American agriculture because of imperfection 
and contradiction in communications, that one of 
the most overlooked areas for utilizing the skills 
of agricultural economists is that of media which 
would properly verbalize our activity. Roger 
Gray [15] points out that disputes over farm 
price policy involve increasingly the meanings 
and usages of words and that 


Agricultural economists understandably try to 
refrain from pure disputation, but are neverthe- 
less exposed to the word barrage, and will be 
fortunate if their own discussions do not lapse 
occasionally into the territory which has been 
posted by the semanticists. 


No doubt it is the intention of some through 
use of language to obscure many of the real prob- 
lems of American agriculture. Hayakawa [16] 
contends that the purpose of language is as much 
to conceal thought as to reveal it. I encountered 
an illustration of this dualism while trying to 
write the report of the President’s National Advi- 
sory Commission on Food and Fiber. In an ear- 
lier draft of that report, the term “‘... failure of 
the Federal Farm Board...” was used. At the 
next meeting, one Commission member indig- 
nantly questioned the truth of the statement and, 
besides, said he would never stand for the mem- 
ory of Alexander Legge to be desecrated like 
that! The entire experience of the Food and Fi- 
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ber Commission at times seemed more like an ex- 
ercise in semantics and syntactics rather than 
one in economics of the farm problem. 


mI 


The casual use of language has resulted in a 
misleading and destructive mythology of eco- 
nomic notions. Much has been said about the 
role of myth. Cochrane’s famous tract, Farm 
Prices: Myth or Reality [11], is a case in 
point. Hildreth’s brief essay, “Agricultural Eco- 
nomics—Science or Fantasy” [17], is another. 
Still another is Schultz’s allusion [28] to farm- 
ers’ mythological view of the changing economic 
and social framework all about them. There are 
other specialized myth-notions, many of which 
are peculiar to economists themselves, such as 
Boulding’s reference to the Immaculate Concep- 
tion of the Indifference Curve and his recent sat- 
ire on GNP [7]. 

Communication of agriculturally-related phe- 
nomena have contributed about as much to this 
mythology as have the essences of the phenom- 
' ena. Too many of us—some seriously—have at 
one time or another consorted with the various 
media to purvey only tradition and the conven- 
tional wisdom. Language has been used to create 
such fiction concerning American agricultural 
problems and their solutions, and has built up 
many illusions so as to make difficult rationaliz- 
ing the processes of truth, distilling that truth, 
and disseminating it properly. 

Over the years myths have, indeed, been delib- 
erately created and sustained within the agricul- 
tural communications system. In numerous in- 
stances, agricultural economists may have germi- 
nated the myths; in others, we have been the 
handmaidens to their propagation; in virtually 
all, we have acquiesced in their continuation. 

It is not necessary here to trace the origin of 
the values, the emergence of values into ideas, 
the development of ideas into concepts, and the 
ultimate fruition of an agrarian language. That 
such a language did develop, there is little doubt. 
There also can be little doubt that the continued 
current usage of words, phrases, and entire struc- 
tures perpetuates the myths of yesteryear—and 
even creates new ones. Is there really any need to 
argue that the all-too-frequent anagogical usage 
of terms such as “family farm” was derived pri- 
marily from our physiocratic psyche and from a 
culture whose linguistic emphasis was the superi- 
ority of rural over other values? Some of you 
might counter that we don’t seriously use the 
term “family farm” anymore, but recent hearings 


and the literature are filled with the term, most 
of which is either in bad economic and bad socio- 
logical context or is meaningless. 

By pushing Brewster’s ideas on societal goals 
and values [8] one step further, it can be hy- 
pothesized that this agrarian language was de- 
vised to bind together America’s competing 
creeds of life with a unique system of weights 
and measures in a new model of social organiza- 
tion. This binding of the strains of rural funda- 
mentalism, self-integrity, the democratic creed, 
and the work ethic held fairly well through early 
legislative acts and into the Franklin Roosevelt 
years. But the economic trauma in the twenties 
and thirties and farm politics during the Age of 
Roosevelt sustained a separatism and enfran- 
chised a terminology that are today frightfully 
devoid of significance. The fruit of agrarian frus- 
trations was easily harvested by those with the 
proper slogans, beginning with the Emergency 
Tariff Act of 1921 and many succeeding legisla- 
tive measures. 

Our profession was troubled by professional 
schizophrenia from the beginning. The main line 
of agricultural economics was fashioned from the 
“rib” ‘of production agriculture. Both the biolo- 
gists and economists of farm production had lit-- 
tle concern for the exchange process, economic 
allocation theory, and general economic and so- 
cial justice. They were perfectly content to apply 
the tools of the trade to increasing the efficiency 
of the individual farmer with little regard for the 
macro effects. On the other hand, a few maver- 
icks began to appear on the scene who were con- 
cerned with real social science. Over time the real 
social science in agricultural economics and tech- 
nical production agriculture (including some pro- 
duction economists) became polarized because of 
the intellectual incomprehension between the 
two. What I have here termed the real soctal sci- 
ence is analogous to Lord Snow's traditional lit- 
erary intellectual society; and my production ag- 
riculture, to his scientific culture. To quote Snow 
[30]: 

It is obvious that between the two as one 
moves through intellectual society from the 
{production scientists] to the [social scientists], 
there are all kinds of tones of feeling on the 
way. But I believe the . . . total incomprehen- 
sion off [production science and technology] 
radi its influence on all the rest. That total 

omprehension gives, much more pervasively 
than we realize, living in it, an unscientific fla- 
vour to the whole ‘traditional’ culture, and that 
unscientific flavour is often, much more than we 
admit, on the point of turning antiscientific. The 
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feelings of one . . . become the anti-feelings of 
the other. If the scientists have the future in 
their bones, then the traditional culture responds 
by wishing the future did not exist. 


If our agricultural economics vocabulary and se- 
mantics had been better and if we had dared use 
appropriately what we knew, the “two cultures” 
in American agriculture would have been less de- 
structive. Moreover, the analytical fissure be- 
tween rural and urban described by Bishop [1] 
and the institutional disorder so well outlined in 
Bonnen’s various papers [2; 3, p. 1125; 4, p. 6] 
would never have developed to such a degree, 
would never have been so relevant, and should 
not now be such great barriers to understanding 
the problems related to agriculture. Parroting 
that “holy trinity,” Research-Teaching-Exten- 
sion, all the way, we misled production agricul- 
ture into believing that agricultural research was 
primarily for its eternal benefit and that each of 
our research projects had a positive sum for each 
farmer. 

The post-World War I scientific and techno- 
logical revolution, abetted by inadequacies in 
language and information, furthered certain illu- 
sions about the so-called dual structure of Ameri- 
ą can agriculture. Contrapositional terms such as 
commercial and noncommercial, modern and 
poverty, and rich and poor have been used in 
such a way by the profession and politicians— 
but for quite different reasons—to convey the 
notion that the many problems in agriculture are 
unrelated. Here I must confess ex post to a self- 
inflicted syntactic trap. According to the Food 
and Fiber Commission report | 20, p. 5], 

We have reached a stage when the Nation 
must clearly separate its policies directed toward 
commercial agriculture from those designed to 
deal with poverty in rural areas. Analyses and 
solutions for one sector have no particular sig- 
nificance to the other. 


That type of thinking and that type of lan- 
guage obfuscate many of the real issues in the 
agricultural sector, all of which are very much in- 
terrelated but which are particularly connected 
in land ownership and tenure and in the politico- 
economic control of assets in rural America. A 
little later I shall turn to our professional roles in 
rectifying this obfuscation. First, however, I shall 
illustrate my thesis by briefly describing a few of 
the many mythical notions and semantit-ambigu- 
ities that we, as a profession, are guilty of perpe- 
trating. 

1. The Family Farm. This concept has already 
been mentioned. Since it is becoming increasingly 
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difficult to define the term “farm’—or for that 
matter “family”—either for statistical or eco- 
nomic purposes, it becomes doubly difficult to try 
to make analytical sense out of “the family 
farm.” As with so many other of our concepts, 
what started out as means soon became ends. 

With the advent of science and technology, the 
family farm became a self-liquidating ideal [5]. 
As production efficiency increased at a faster rate 
than demand, the large number of farms began to 
flood the market with supplies, which depressed 
the market and farm incomes. The family farm 
began to dissolve in its very act of fulfillment. 
The consequent off-farm migration, rural decline 
and squalor, and reduced political and economic 
base of agriculture produced problems not easily 
explainable to an often indifferent urban popula- 
tion. 

Rather than go through the necessary rigorous 
information process to address the general public 
in a language it would understand, the agricul- 
tural community turned to cheaper, short-run so- 
lutions. It adopted terms like “the family farm” 
as shibboleths to cover complex economic and so- 
cial problems that face the rural economy. Such 
terms, being pregnant with historical and patri- 
otic inferences, inflame emotions and obstruct ra- 
tional analysis of a very important area of study. 
I’m thinking especially of a recent statement by 
Howard Bertsch, administrator of the Farm- 
ers Home Administration, in which he expressed 
concern about none other than the “super-size 
family farm” [32]. 

Contradictions in assumptions and syntax 
have destroyed this term as an effective tool of 
communication. Orville Freeman, the immedi- 
ately preceding Secretary of Agriculture, testified 
[31, p. 140]: 

The modern family farm, in competition with 

the large corporate farm, is unsurpassed in out- 

put efficiency in its ability to compete as a pro- 
ducer. 


But in the very next paragraph, he says: 
There is a clear need for an action program so 


that the adequate size, efficient family farm will 
have the muscle to compete in the market place. 


Competing as “a producer” and “in the market 
place” are simple words but complex subjects, 
and their meaning is not always appreciated by 
the public. Moreover, when one calls for the 
preservation of the family farm on the basis of 
its superior results in morality and democracy as 
well as efficiency and economic organization, as 
did Farris in a recent article [13], he must have 
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more substantiation than quotes from Jefferson 
and A. Whitney Griswold. Isn’t it time that we 
unwrap the flag from the term “family farm,” 
give it a good bath in socioeconomic analysis, 
and reclothe it with another phraseology? 

2. The Cost-Price Squeeze. Recently, I read 
this statement from an article in one of this na- 
tion’s most respected newspapers [29]: 

The cost-price squeeze is dealing a severe blow 
to almost all segments of California agriculture. 
And the annual $4 billion farming industry: here 
—the nation’s largest—is being whittled down 
because of it. 


The trouble with this statement, the entire arti- 
cle, and many like it is not that it is false but 
that it discloses a partial truth, a truth, that is, 
as to what.we want to believe. As with all myths, 
if it didn’t embody desires and satisfy needs, we 
could get rid of it much more easily. 

Without doubt, “the cost-price squeeze” has 
resulted in considerable mileage for some farmers 
in its ambiguous usage. But, at the same time, 
this term has done more than any other to con- 
fuse public understanding of the chronic adver- 
sity of many farm people. It is used almost in- 
stinctively—-and certainly defensively——as if no 
other industry in the country had a problem with 
costs and prices. 

Economic theory (our peculiar expertise) 
clearly tells us that a “perfectly” functioning 
economy will always and everywhere confront all 
economic sectors with a cost-price squeeze; i.e., 
the “squeeze” is normal—perfect—not abnormal, 
a problem. If there weren’t a squeeze, the econ- 
omy would be in maladjustment; if the squeeze 
is too severe, there is also a maladjustment. “Per- 
fection” is where the sector is walking the tight- 
rope between the Scylla of prosperity (which is 
maladjustment) and the Charybdis of failure 
(which is also maladjustment). 

This terminology has been grossly misleading 
and agricultural economists have been guilty in 
fostering it to so much notoriety. Giving the cost- 
price squeeze as the reason, government payments 
to support prices, to conserve soils, to reclaim 
land, and to subsidize exports have been tied to 
land and commodities, while the burden of the 
vast transformation in agriculture has fallen on 
unskilled farm people. To rectify the situation, 
we should be using a much more accurate term, 
namely, “the farm people squeeze,” and we should 
be giving greater proportionate attention to the 
human factor. 

3. Parity. Closely allied to the cost-price 
squeeze is that agricultural pantheon, “parity,” 


in which all the mythical god-solutions to the 
farmer’s woes come to worship. No other creation 
of our time has attached to it more mystical no- 
tions about the farmer’s economic salvation. No 
other myth is causing so much mischief because 
of the confusion and apprehension surrounding 
its meaning and usage. No other notion is more 
difficult to communicate because it has attached 
to it all the trappings of an agricultural bureau- 
cracy whose very existence depends on studying 
and managing the System. It is interesting, then, 
that a very recent issue of a farm newsletter [21] 
contained this statement: 


It now appears that many members of the 
House Agriculture Committee have come to the 
realization that it would be complete folly to 
cut the heart out of the farm program by scrap- 
ping the parity concept. 


The facts are these: The profession is gener- 
ally divided two ways on parity. First are the few 
who truly don’t understand the incongruity of 
the concept with accepted economic doctrine and 
who, in their ignorance, continue to plod mechan- 
ically along year after year in its use. To ques- 
tion it would be to rock the boat too much, so 
they live with it blindly. Second are the many , 
who understand the economic facts of life about 
parity and its misuse but who, having weakly 
communicated their apprehensicn and having 
seen their efforts made ineffective by political 
distortion, are content to salvage what they can 
while making politico-economic trade-offs in 
other areas. This group lives with parity in resig- _ 
nation. 

Certainly the least the profession can do is to 
insist on a full exposure of this outmoded article 
of faith. In its place must be considered an in- _ 
come concept (as distinct from a price concept) -* 
which will demonstrate the actual income of 
farmers, including current income and changes in 
net worth, a concept that will include the oppor- 
tunity costs of the resources of farmers in uses 
outside of farming—-their opportunity costs, if 
you will. A good place to begin is the very fine 
work done by the USDA’s Economic Research 
Service in 1967-68, “Parity Returns Position of 
Farmers [33]. 

4, The Farmer's Share of the Consumer’s Dol- 
lar. Fairy tales and fantasies about this general 
idea cop under many aliases, but particularly 
“the marketing margin” and “the marketing 
bill.” They will die hard because we have been 
either intentionally or ignorantly successful in 
confusing the public about them and because 
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they are so imbedded in the media’s imagery 
about the farm problem. Even Sylvia Porter fell 
for this old cliche when she used the farmer’s 
share statistic to imply that all the farmer’s ills 
could be traced to the low percentage he gets 
from the retail food dollar [25]. The Marketing 
Division of ERS, for public relations purposes, 
continues to go beyond the routine work embod- 
ied in The Marketing and Transportation Situa- 
tion and produces special reports on the farmer’s 
share of the consumer’s dollar. Such reports are 
made usually at the request of a congressional 
agricultural group in order to show that the 
farmer is not the culprit in periods of rising food 
prices. 

In the process of damning the middleman by 
inference or by design, our farm-oriented media 
have neglected to present the cost and efficiency 
elements in production agriculture, as well as 
measures of its structure and performance. More- 
over, there is a double fallacy in the idea that 
farmers are somehow being unfairly treated be- 
cause their share of the retail dollar is declining. 
To be sure, it has tended to decline since the 
1947-49 base period index was chosen, but this 
was a period of extremely strong demand; so 
_there is a statistical ambiguity in composition. 

ore seriously in error, however, is the sugges- 
tion that a farmer’s profit position and his share 
of the retail price of a commodity are somehow 
closely related. 

My principal weapon when this subject comes 
up in Arizona farm circles is to point out that 
across the border in Mexico the goatmilker 
drives his animal from door to door and picks up 
one hundred percent of the consumer’s peso. The 
point is quickly grasped. Yet the myth dies hard! 
Arizona Farm News recently contained a release 
v4 [12] in which one in my own shop is quoted as 
saying, “There can be no doubt about it, when 
you examine all the facts, the farmer is getting 
the short end of the stick.” 

In attempting to reduce marketing costs and to 
increase farm product utilization, the established 
USDA and land-grant research agencies have 
spent millions of dollars pursuing a bicorporal 
phantom. The Research and Marketing Act of 
1947 and other costly licenses to hunt and de- 
stroy “the damned middleman” have led to the 
discovery that the prey is quite illusive. We 
should have known better. Yet we continue to 
mouth tradition and sit idly by while news sto- 
ries erroneously imply that the farmer would be 
without most of his problems if only all market 
intermediaries were eliminated. 
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There is some Extension education work going 
on to assist in an enlightenment in this area— 
such as that of Wallace Barr? and Edgar Wat- 
kins at Ohio State [36]—-but not nearly enough. 
And, as has been implied, the news media in par- 
ticular will need the most of our education and 
enlightenment, as well as our assistance in find- 
ing words and modes for expressing accurately 
and objectively the real situation in agricultural 
marketing. 

The foregoing examples are illustrative of the 
principal thesis that our agrarian ideas and con- 
cepts and the economic terms in which they are 
stated are in dire need of analytical and linguis- 
tic overhaul. 

Let us now turn to positive and remedial is- 
sues. I concur with Fritz Machlup’s reasoning: 
There should be freedom of speech and language, 
even freedom of vague and ambiguous speech 
and language [19]. Still, it may help if we study 
our communicative devices to know where se- 
mantic and other traps—and even our prejudices 
—are hidden. We can then not only be on our 
guard, but can prepare for better understanding. 
Above all, we must “tell it like it is.” 

What should we, then, as professional agricul- 
tural economists—as academics, public policy 
advisors, business analysts, managers, adminis- 
trators, etc-——do about improving the media for 
our communication amongst ourselves and with 
others who are in a similar quest for truth about 
American agriculture, who want to understand 
and who want to be understood? My remedy will 
be offered in six prescriptions. 

First, the profession must demythologize its 
agrarian language as a step toward improving 
communications in all agriculture, and in modify- 
ing for the better our agrarian heritage. This is 
as desperately needed within agriculture as it is 
between agriculture and other sectors of society. 
Without such a process of demythologization, 
other steps toward better communication will be 
of little avail. 

It will be a tedious process and perhaps longer 
than some would like. But the task will be far 
simpler if we heed the recent experience of reli- 
gion, especially since Giuseppe Cardinal Roncalli 
was made Pope John XXIL. The work of Ru- 
dolf Bultmann on mythology is especially in- 
structive; and in many ways the theological in- 
stitutions are far out in front of others in elimi- 
nating intertemporal distortions in reality [6]. 


* Extension economist for Public Affairs and Outlook, 
Ohio State University. 
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(I make no such claim for church parishoners!) 
This process will involve presenting a secular 
kerygma—if I might adapt a theological term— 
of our American agricultural experience without 
the mythologies in which it is embodied. This can 
be done, but we must work at it in good faith. 

In the case of American agriculture, demythol- 
ogization will mean addressing the evidence in 
our historical experiences—up to and including 
current scientific experiment—~and clarifying 
that evidence by presenting to the public those 
experiences in terms of what Germans call Histo- 
rte and Geschichte, Historie emphasizes the fact, 
the event, what happened; Geschichte, our experi- 
ence in recounting or remembering these phe- 
nomena. If we confuse the two, we are doomed in 
our effort to clarify meaning. By studying only 
statistics, facts, materials, and other types of lan- 
guage, we can discover neither what really took 
place in some past period nor what is significant 
for the present. That is why history must always 
be Geschichte, or a perpetual reordering, restruc- 
turing, and recounting, in order that past experi- 
ence be meaningful. In my opinion, the reason 
why terms such as parity are today so empty of 
meaning is that a concerted attempt has been 
made to give them an absolute, eternal definition. 
As Kenneth Boulding points out [7], the danger 
of measures is that they become ideals. 

One should hold out more hope for demytholo- 
gizing agrarian language and for presenting a 
better basis for communication than the accumu- 
lation of personal experiences, an instantaneous 
adding up of all our day-to-day happenings. I 
say this, realizing that technology and science 
have compressed time and space as never before 
and have brought closer together—in a sense of 
chronology and proximity—our Historie and 
Geschichte. For this reason, if for no other, I 
plead for a freeing of United States agriculture 
from all of its myths—especially those about its 
being our last stronghold of freedom—and for 
presenting consistent evidence before al? our pub- 
lics. We in this profession should have nothing to 
fear in that process. The existential demand for 
our services—not ancient images—will be our 
best assistant. 

My second prescription concerns intent in lan- 
guage use. Our motives must be pure—their ob- 
ject, understanding. When proper language and 
communication, supported by rational argument, 
manage to clear away its untenable foundations, 
there is no sure guarantee that past myth will 
die. Despite this, however, there may be an op- 
portunity for us to build another vocabulary and 


a better communications system. An important 
ingredient for this is a desire to be intelligible. At 
times I have grave reservations about agriculture 
and agricultural economists in this regard. To be 
sure, followers of Marshall McLuhan have ex- 
pressed doubts that truth can be revealed 
through printed words and tightly structured 
“linear” modes of traditional thought and dis- 
course in today’s “postliterate” age of electronic 
devices. I’m not talking about that, although it is 
a real problem. I mean, in order to get better re- 
ception for the product that we would communi- 
cate, we must eliminate self-deception and be as 
candid, explicit, and honest as possible about the 
problems in agriculture. For example, let us 
make sure the public knows that when attempts 
are made to establish social justice in agriculture 
through the price system or through payments 
based solely on land ownership, these methods al- 
ways benefit the rich most because the rich have 
more to start with. And, to reemphasize a point 
made earlier, it should be the principal criterion 
of our language and communications media to 
describe what happens to human beings in agri- 
culture. 

One might justifiably ask, however, to what 
extent can our intentions be expressed and ex-,, 
posed without engendering even greater prob- 
lems? As Professor Hacker of Cornell recently 
said [22], “...am awareness of problems need 
not lead to their solution. Indeed too much com- 
prehension can have the opposite effect.” How 
much “reality” can the human condition and our 
professional positions withstand? How honest, 
consistent, and candid would we be when the 
pressures are on in our constituencies, when our 
jobs and budgets are at stake, when an outside 
grant depends on it? In short, how much time, _ 
energy, and expense can we put into communi-* 
cating with each other? Or, what price would we 
put on our version of truth? In spite of all these 
questions, I’m sure we in the profession can help 
the agricultural world improve its credibility by 
convincing it that its long-run interest is not 
served by deliberately using a confusing story. 

My third prescription is to increase our knowl- 
edge of language and its use in order to achieve 
greater clarity and better writing quality and in 
order to better verbalize our condition. Consis- 
tent composition and scrupulous analyses can— 
and probably will—also be achieved in the pro- 
cess. 

We must consciously rethink our words and 
concepts. If we would rebuild them—or even if 
we develop a new vocabulary—we must totally 
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rethink those we are now using. This, in effect, 
amounts to our giving the agricultural industry 
its language, even a new one. Artists and political 
movements long ago called language into ques- 
tion for a similar reason. Let us now, belatedly, 
follow suit. 

Perhaps we need a new brand of radicalism to 
demonstrate a usable philosophy of expression. 
You will remember that radicalism wasn’t always 
a dirty word—it means “back to the roots.” To- 
day when the country—and the world—put to us 
more urgent questions, we search with even more 
anxiety for words and terms to answer. Since the 
current lexicons don’t fit, let us in agricultural 
economics put our best minds to use in a passion- 
ate quest for a better language and expression. 
We can afford this, what with some of our best 
talent literally unemployed in terms of relevant 
activities. 

My fourth rather indefinite and insecure pre- 
scription is that we fight our way out of our in- 
undated condition of words-without-meaning and 
publications-without-significance. After doing 
this, we can pause and regroup for the next ad- 
vance, We must somehow come to grips with the 
sheer volume, the mass, of written and spoken 
materials that are being produced. I’m con- 
* founded as to how to do this; the thought of it is 
depressing. “Publish or perish” has transmuted 
to “publish and perish.” When we follow the 
course of volume to the extent that is now under 
way, we are asking language to perform the im- 
possible personal task of lending significance to 
our jobs and our lives. It is not fitted for this 
task. On the contrary, language was invented to 
formulate what is most strictly impersonal, what, 
in man, is closest to other people [24, p. 173]. 

To handle volume as well as to objectivize our 
« system of communication, we have gone to sym- 
bol, abstract, and information retrieval. Symbols 
have not performed for us the very positive re- 
sult they have for art. This may be because our 
symbols are expressive of but trivial subject mat- 
ter. I read—or try to read-——article after article 
concerned with sophisticated model building, tri- 
ple summation signs in statistics, and mathemati- 
cal theory, but come away empty. It is not be- 
cause I don’t have an appetite or a training for 
the artistic and the quantitative. 

Our abstracts are suffering from lack of a mar- 
ket. Far too little use is made of the many ab- 
stracts lining the shelves of our libraries. We. ap- 
pear to have been under the illusion that, by ab- 
stracting a bulk of inferior literature, suddenly it 
would become good economics and meaningful. 
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The principal beneficiaries thus far are the paper 
companies and the abstractors! We now have 
committed ourselves in this Association, in con- 
junction with the Economic Research Service 
and the National Agricultural Library, to ab- 
stracting the literature and to information re- 
trieval—this in addition to the various other re- 
trieval systems. What will be its function and 
utility? 

I must relate a personal experience. Last year 
I was asked by a research group to use the new 
Cooperative Research Information System 
(CRIS) to locate the relevant research in two 
subject matter areas. Appropriately, the machine 
in Washington was fed the several key words. 
Three to four hundred pages of printout resulted, 
with only a few items in the entire batch of perti- 
nence to the subject I had in mind. A second 
batch of several hundred pages with no relevance 
to the subject recently arrived. Others have had 
a similar experience with EMIS, the “first 
cousin” of CRIS, With this type of result, we are 
far from coming to grips with the mass of materi- 


Perhaps we should heed the observation of 
Kingman Brewster [9, p. 14]: 


Not all that is perceived can be analyzed, let 
alone weighed or measured. Not all that is worth 
expressing can be ‘programmed.’ Not all that is 
true can be proved by objective evidence. 


Are we “overcommunicating” in that entirely 
too much is being printed? What is the marginal 
value product of that additional tract on agricul- 
tural policy, that “nonbook” which was compiled 
for the sake of expediency? Aren’t we suffering 
from rhetorical overkill on many subjects, such 
as the food and population question? In the 
world of music, correct phrasing is established 
and meaning assured through pauses and periods 
of silence. We can learn from music. We should 
take a modified moratorium on publishing in ag- 
ricultural economics in the name of better com- 
munication. 

My prescription number five is that we must 
reenter the world of direct experience; word, ab- 
straction, and symbol must be linked to their ob- 
jects. If we don’t, we shall end up in talking to 
ourselves about methodology, in making heroic 
assumptions without appropriate benchmarks, 
and in using symbols to represent gross generali- 
ties which are out of touch with reality. 

Our professional communications media can be 
improved by dramatically and physically reenter- 
ing the worlds of our many publics. This must be 
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done in order to sense what’s going on “out 
there,” to listen and identify needs, and to cali- 
brate needs with our research and education ap- 
proaches. Our contemporary scholarship has 
talked to itself too much, not to a world that 
needs its findings. We need to reenter the world 
because, as Neill Schaller recently implied in a 
talk before the New England Agricultural Eco- 
nomic Research Council [26], we can no longer 
assume a stability and sameness about societal 
goals; hence, in order to identify problems, new 
imaginative communication approaches may be 
required. The implication is that direct contact 
with our publics and listening to their expression 
of felt needs constitute a most needed medium at 
the present time. I agree. In research particu- 
larly, I observe that our communications possi- 
bilities have narrowed so much over time that we 
are left principally with the written word and 
statistics to convey meaning. We come up short 
because written words and their aggregative sym- 
bols don’t—can’t—describe the total truth about 
a situation. 

Intuition and creative imagination play a large 
role in perceiving and expressing; and there ap- 
pears to be no substitute for direct contact as a 
method of checking language and improving 
communication. Even as late as the 1930’s, the 
profession relied heavily on other sense-media to 
alert us about the problems and the public need. 
The researcher, for example, was going into the 
“field” regularly and was not depending entirely 
on words, statistics, and other gross symbolizers 
to be the sole communicators. 

In his call for self-renewal, John Gardner [14] 
reminds us that in our intricately organized, 
oververbalized civilization, we drift further and 
further from the realities of life unless we remain 
in direct contact with the objects of our lan- 
guage. Paraphrasing him, our vitality is being 
sapped because our words are becoming more 
real than the objects they signify, and: 


The powerful factors in our lives become less 
and less things that can be touched and felt, 
more and more statistical indices and verbal ab- 
stractions. It is wisdom to cut through such ab- 
stractions and artificialities in a periodic return 
to the solid earth of direct experience [14, p. 18]. 


My final prescription is that we must assist in- 
stitutions that would transmit truth about agri- 
culture to go back to responsible reporting and 
honest interpretation of data and ‘information. 
This means not only refusing to hide facts or in- 
tentions but also divulging them and meaning 


them truthfully. Essentially, this means avoiding 
errors of the first and second kinds in the com- 
municating institutions. 

The performance of the institutions set up for 
communicative purposes, including the hundreds 
of agriculturally-related private organizations 
and the various communicative devices, must be 
dramatically improved. Edwin M. Wheeler, pres- 
ident of the Fertilizer Institute, recently told the 
American Agricultural Editors Association that 
the nation’s farming industry talks more to itself 
and benefits less than any other part of the U.S. 
economy. 

It has been observed by Ted Schultz that agri- 
culture has a “bad press” [27, p. 257], meaning 
a “bad urban press.” Our rurally-oriented insti- 
tutions and rural media must also bear the blame 
for the woes of farm people. They have been gul- 
lible, ignorant, or both, about the conflicts of in- 
terest within agriculture; and they have resisted 


the enlightened programs for better education, - 


medical care, and welfare programs just as inten- 
sively as the urban press fights farm subsidies. 
The fact is that farm people are getting bad re- 
sults from both media—from the one because of 
lack of information, from the other because of 
misinformation. 


The Cooperative Extension Service, the US.* 


Agricultural Statistical Reporting Service and re- 
lated agencies, university agricultural communi- 


cations departments, and other agencies and ser- 


vices were set up over time in this country to 
deal with the problem of officially collecting and 
extending information. Many private and semi- 
private groups have voluntarily been added to 
these. Something should be done, at least in the 
official organizations, to improve language and 
information and their transmission by these insti- 
tutions. Silence on many issues and distortion of 
fact have added up to a lack of confidence by the 
public in them and the press on agricultural mat- 
ters. l 

It all adds up to the fact that agricultural com- 
munications and related information media are in 
need of reform. Economists and social scientists 
should play a leading role in improving the insti- 
tutions whereby economic information can flow 
freely and lucidly. This may require that all agri- 
cultural economists be fluent in two languages— 
one professional or technical and one for the lay 
public. 

Qur own Journal could stand improvement as 
an institution. Walster and Cleary, in a recent 
article [35], suggest a publication strategy 
whereby the researcher would submit to editors 
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for review a study for which data have not been 
collected. “After a proposal is accepted, a re- 
searcher could execute his study with the guaran- 
tee that it would be published whether or not the 
results are (statistically) significant.” 

This is a sketchy treatment of an important 
subject; however, I am convinced that we would 
enter fewer useless arguments if more objective, 
systematically collected data and information 
were available, and if these were honestly and 
properly presented in understandable language. In 
some cases, nothing short of a revolution will ac- 
complish this. If the “medium is [truly] the 
message,” as McLuhan says, this prescription for 
reforming the communications institutions is not 
only the most important of all, it is about the 
only one that counts. 

Let me conclude. It appears to me that after 
World War H agricultural economists began to 
be cast in a role similar to that of the Oxford lin- 
guisitic philosophers; that is, rationalizing the 
loss of power by what was once a formidable em- 
pire. Oxford, at the turn of the century, was a 
nursery for running an empire; today it is a nur- 
sery for leaving the world as it is. At the outset 
of the 1920’s and 30’s, the USDA and the land- 
grant colleges of agriculture, including the BAE 
and budding departments of agricultural econom- 
ics, were the nursery for running an agricultural 
empire; today these and other agencies form a 
nursery for leaving that empire as it is. We in 
agricultural economics must reject that role and 
resist every temptation that would use or misuse 
language for the purpose of leaving things as 
they are. Apparently, one of the difficulties Mr. 
Hardin is having with his farm program is that it 
contains basically the same concepts, ideas, ter- 
minologies, and language as did earlier legisla- 
tion. One Republican on the House Agriculture 
Committee said in May that soon “, . . the 
makeup will be removed completely (from the 
proposed legislation) and there she’ll be in all 
her glory—the 1965 Act” [34]. 

Language can and must be used in a fashion to 
define clearly a road to change, adjustment, and 


643 


meaning. Two recent examples come to mind. 
What makes these important is that they repre- 
sent significant changes in the view of the agri- 
cultural world by the writers themselves. I refer 
to an article by Don Paarlberg [34] in which he 
argues that agriculture is losing its uniqueness 
and is becoming an undifferentiated part of the 
total economy and to an article by Marion Claw- 
son [10] calling for modification or abandon- 
ment of the basic farm programs, most of which, 
he says, have largely failed. 

Above all, language and communication must 
give meaning to the profession and to our lives. 
They must restore our sensory balance. They 
cannot do so if our lives are consumed in isolated 
role behavior patterned after ancient images, as 
opposed to thinking, human organisms intent on 
understanding and being understood. Some of 
our professional colleagues remind me of Quinten 
in Arthur Miller’s play, After the Fall, in which 
he cries out “I can’t find myself.” It is no wonder 
we cannot find ourselves, because many of us 
really have no selves to find. Our lives are empty 
——giving nothing, receiving nothing. Our words 
have no meaning because our lives have no mean- 
ing for us or for others. 

Finally, our language (the vessel or the me- 
dium) must become more clearly and directly 
our message. We must maintain the senses for an 
economic language—and use them properly—or 
else a common base for communication will be 
lost and a complete dialogue impossible. I per- 
sonally do not choose to inhabit the world of an 
absurd theatre where the characters communi- 
cate primarily through reaction and according to 
some non-agreed-upon set of values. I choose hu- 
man words, terminologies, and language in all 
their complexity and incompleteness over 
Tonesco’s rhinocerous grunt; communicated real- 
ity over uncommunicated reality and unques- 
tioned assumptions. In short, I choose language 
for revelation which will give meaning to our lives 
and profession rather than nonlanguage for ob- 
scurity which will lead to confusion, fragmented 
lives, and emptiness, as well as to bad economics. 
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INVITED LECTURE 


American Farm Policy in a Tumultuous World* 


WaLa W. COCHRANE 


I 
M ORE THAN five years have elapsed since I 


last discussed farm policy with mem- 

bers of this Association. At the winter 
meetings in Chicago in 1964 I argued as follows: 
« ,, barring a major catastrophe such as a hot 
shooting war or an intensification and enlarge- 
ment of the present spotty drought conditions, 
increased agricultural productivity is going to 
drive farm program costs, under voluntary con- 
trol programs, into direct collision with the bud- 
get limitation objectives of the urban voter 
within the next three to ten years. A crisis in 
commercial farm policy is in the making ” [3, p. 
460]. 

Much has happened since the winter of 1964. 
India suffered through the worst drought in this 
century; the United States’ military advisory 
role in Vietnam escalated into a full-scale war; 
and we now recognize that our cities are con- 
fronted with a tidal wave of problems that may 
engulf and destroy them. The first of these devel- 
opments had the effect of greatly increasing the 
demand for American grain products and thus 
lessening the farm surplus condition in the 
United States for the period 1965-67; the sec- 
ond two developments have had the effect of 
greatly increasing the demands on the financial 
resources of the United States government, thus 
increasing the pressure on the farm program bud- 
get. Consequently, the collision mentioned above 
was first delayed a few years and now would 
seem to be approaching the crunch stage. But 
other forces, too, have been at work during the 
past five years, some old, some new, which have a 
bearing on American farm policy. And much of 
this paper will be concerned with a review and 
analysis of those forces. 

First, however, it should be pointed out that 
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this paper is not concerned with rural affairs, ru- 
ral poverty, or domestic food and nutrition pol- 
icy. This paper concentrates on commercial farm 
policy and assumes that these other important is- 
sues will be dealt with by other people in other 
settings. Commercial farm policy, at this point in 
history, may represent the tail of the agricultural 
dog. But I believe that some exciting things are 
happening in the world that have an important 
bearing on commercial agriculture and farm pol- 
icy in the United States and that these develop- 
ments should be analyzed and appraised even 
though the importance of commercial agriculture 
in the general scheme of things is obviously re- 
duced. Hence it is appropriate, in my opinion, for 
some of us to spend some time tonight with an 
old enchantress, American commercial farm pol- 
icy. 
II 

Dwindling farm population.—As is well known, 
the farm population of the United States has de- 
clined steadily for two decades, reaching a low of 
ten million lonely, frustrated souls in 1965. In 
percentage terms the farm population now con- 
stitutes slightly less than five percent of the total 
population. Using a different measure, the total 
number of farms in the United States had de- 
clined to just over three million in 1968, and the 
commercial farms (i.e. those grossing over 
$10,000 per year, which produce 85 percent of the 
product sold) had declined to approximately one 
million. And there is no indication that this 
dwindling process is coming to an end; the an- 
nual rate of outmigration from farming stood at 
6.3 percent during the period 1965-68—the high- 
est rate in history. 

With these dwindling numbers, of course, has 
come diminished political power. The term “farm 
bloc” has been forgotten, and neither candidate 
in the 1968 presidential election gave a major 
farm speech. Farm people and rural areas still 
maintain a respectable degree of power in the 
Senate, but the political strength of farm people 
in the House of Representatives has declined to 
an extremely low level; in 1969, for example, 
only 31 Congressional districts contained 25 per- 
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cent or more farm population: the East con- 
tained none; the West, 1; the South, 14; and the 
Midwest, 16 [2, p. 1137]. And this handful of 
farm congressmen (by this generous definition) 
is concentrated in two tiny, embattled enclaves: 
the Committee on Agriculture and the Subcom- 
mittee on Agricultural Appropriations. 

The 1970 Census is going to have two further 
adverse effects on the political power of farm 
people in the Congress. First, it is going to cause 
a good number of senators, who have thought of 
themselves as coming from a farm state, to reas- 
sess their political stance and to recognize that 
they really represent an urban state with an 
economy that is predominantly concerned with 
the production and distribution of industrial 
goods and services. Second, it is going to reduce 
further, through the process of redistricting, the 
handful of House members whose interest it is to 
represent the farmer. The House of Representa- 
tives, now overwhelmingly urban in its outlook, 
will be even more so by 1972; and farm people 
will find it exceedingly difficult to pass legislation 
designed to protect their economic interests, or 
needs, at an important cost to the nonfarm sec- 
tor. 

Increased agricultural productivtty.—The 
overall productivity of the American farm plant 
has not lagged during the past decade. To- 
tal farm output increased in percentage by al- 
most as much in the 1960’s as in the 1950's: 
Slightly over two percent per year, noncom- 
pounded, in the 1950’s; slightly less than two 
percent per year in the 1960s. But something 
new and different has occurred in the 1960’s, The 
USDA index of production efficiency—output 
per unit of input-—stopped rising along about 
1962 and has held essentially constant since that 
year. Total farm output continued to increase 
through the 1960’s by the increased application 
of nonfarm inputs, not by farm technological 
advance. In economic parlance, the aggregate 
supply curve for agriculture stopped shifting to 
the right in 1962, and it has become more price 
elastic. 

One would be foolish to predict the end of the 
technological revolution on American farms, es- 
pecially when so great a potential for increasing 
the efficiency of production would seem to exist 
in the livestock area. But if the situation of the 
past seven years should continue (i.e., a situation 
in which total output increases only as the appli- 
cation of production inputs increases), some im- 
portant new implications follow for farm policy. 


With a decline in the level of farm product 
prices, we would now expect the total input of 
productive resources in farming to decline; 
hence, total output to be reduced. In this situa- 
tion farmers and their policy leaders are freed of 
the curse of a perfectly inelastic aggregate re- 
sponse curve and might logically expect some 
corrective action to a general surplus condition 
from falling farm prices, namely, a contraction in 
ageregate output. It is just possible that price 
level changes in the future might begin to affect 
aggregate output in agriculture. 

World grain developments.—Scme exciting de- 
velopments in grain production have been taking 
place in recent years. In the hot regions of the 
world, stretching from Morocco to the Philippines, 
a revolution in the production of grains is taking 
place. To date the most spectacular developments 
have occurred in wheat; but there have been 
noteworthy gains in rice production, and progress 
is being made in the production of other grains 
and legumes.* This revolution—the green rev- 
olution—has lifted the specter of starvation from 
these countries and replaced it with the expecta- 
tion, a not unreasonable expectation, of improved 
levels of food consumption. 

But, like all revolutions, this one too has left 
trouble and dislocations in its wake—political 
trouble and economic dislocations. The political 
trouble to date has been mostly internal, result- 
ing from an unequal distribution of the benefits 
of the production revolution wherein the large 
farmers are the great income gainers and the 
small farmers and landless laborers are largely 
bypassed. The economic dislocations are begin- 
ning to occur as pockets of low-quality grains 
build up to surplus levels in localized producing 
areas, which, because of inadequate storage and _ 
marketing facilities, cannot be held and must be + 
squandered at home or come pouring onto the 
world market as distressed grain. in this context, 
the production gains of the developing countries 
will be lost in the form of low domestic and ex- 
port prices, and the world market will be dam- 
aged for the other. export nations. 

But before we develop further what is occur- 
ring or could occur in the developing world, let 
us look at what has happened in the developed 
world, While the eyes of the world have been on 
the green revolution in the developing coun- 
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tries, grain production during the period 1964- 
68 in the developed countries—principally, Aus- 
tralia, Canada, the European Community, and 
the United States—quietly, almost secretly, in- 
creased by 123 million tons, or 25 percent. In the 
words of Lyle Schertz “... while the developed 
countries increased cereal output by 123 million 
tons, the developing countries, with twice as 
many inhabitants, increased cereal production 
only 52 million tons” [7]. Increases in the devel- 
oped countries included such spectacular changes 
as a 75 percent increase in Australian wheat pro- 
duction from the 1960-64 average to 1968 and a 
nearly 70 percent increase in United States rice 
production during the same period. 

What we have had in the second half of the 
1960’s is then a great increase in world grain pro- 
duction, of which more than two-thirds was pro- 
vided by the developed world. The result has been 
rising wheat stocks and declining wheat and rice 
prices. For example, the carryover of wheat in 
Canada approximated 950 million bushels in July 
of this year, equivalent to nearly two years’ dis- 
appearance. 

World grain production will certainly continue 
to Increase importantly in the decade of the 
1970’s, in which that increase is shared in some 
unkown proportions between the developed and 
developing worlds, but in which the sharing roles 
may well be reversed from those of the decade of 
the 1960’s. Given this situation, we can expect 
(1) that average diets in the developing coun- 
tries will improve slowly; (2) that the United 
States will lose much of its P.L. 480 market and 
that the remaining P.L. 480 market will become 
increasingly unstable; (3) that pockets for sur- 
pluses will accumulate intermittently in the de- 
veloping countries and will come gushing onto 
the world market as distressed grain; (4) that 
wheat, rice, and possibly other grain stocks will 
increase further; (5) that world grain prices will 
continue to sag; and (6) that world grain prices 
will behave chaotically as distressed grain sup- 
plies from the developing countries gush onto the 
world market and as the developed countries suc- 
cumb to the temptation to employ export subsi- 
dies and to dump surplus stocks on a thin inter- 
national market. For Westerners it is not a 
pretty picture to contemplate. But in large mea- 
sure they created it; hence they cannot complain 
too bitterly when the developing countries add 
the finishing touches in the 1970's. 

Urban demands on the Federal budget—As 
everyone in this room knows, our cities are 
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falling apart: We can’t dispose of human wastes 
in a satisfactory manner; we can’t dispose of our 
garbage; we can’t eliminate the smoke and the 
smog; and we can’t control crime and violence. 
We need new and improved educational services, 
airport services, police services, rapid transit ser- 
vices, park and recreation services, and all kinds 
of housing; most of all, we need to discipline our- 
selves. As urban dwellers we have squandered 
our rising incomes on automobiles, durables, 
roads, and single unit houses, and have let the 
service systems that hold cities together go beg- 
ging. We have not been willing to pay the price 
to build and maintain the service systems—po- 
lice, welfare, educational, sewage, public trans- 
portation—required by a complex, opulent mod- 
ern urban society; we have in effect, been living 
beyond our means. Hence, our cities are in disar- 
ray and disrepair. 

Now we must dig down in our collective pock- 
ets and find the money to repair and build the 
urban service systems so long neglected. And 
only the federal government has the power and 
the prestige to raise the funds required to do this 
job of rebuilding and repairing our cities. This in 
turn means to me higher taxes for everyone (a 
reduced level of gadget living) and a new set of 
priorities in the use of existing federal revenues. 
In this connection I do not suggest that the Pres- 
ident and the Congress look first at the USDA; 
my first candidate for budget scrutiny is the De- 
fense Department. But I am also certain that any 
serious effort to reestablish national priorities 
and to redirect patterns of federal spending in 
line with those priorities by an urban society, 
through the instrument of an urban Congress, 
will have some negative effects on farm policy 
goals and federal spending in agriculture. The 
pressure to find funds to cope with the problems 
of the cities in the 1970’s is going to be terrific. 

Pollution and Environmental Control—Many 
of the issues that might be discussed in this 
section are closely related to, or are indeed a 
part of, the plight of the cities (e.g., smog and its 
control). But I shall be concerned mainly with 
the polluting effects of some of the inputs now 
regularly employed in agricultural production. 
What, for example, are the polluting effects of 
the hard chemicals commonly used in fertilizers 
and pecticides? As I understand it, some experts 
believe that the chemical nutrients from commer- 
cial fertilizers found in the water runoff from 
farm lands are seriously polluting our ponds, 
lakes, and rivers. It is further held that many 
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pesticides are injurious to various species of wild- 
life and that some pesticides are harmful to man 
himself.? 

I am not sure how far this line of argument 
will carry us in the next decade, but I do know 
that it has now passed out of the exclusive hands 
of the naturalists and bird watchers into, first, the 
researches and debates of recognized scientists 
and, second, the difficult realm of public control 
and ‘political action. The uncertain state of affairs 
with respect to that “uninvited additive,” DDT, 
is, for example, summarized in a recent issue of 
Science [10]: 


What appears to be shaping up is a battle 
over the issue of “zero tolerance” for DDT—in 
effect, a ban on the pesticide. 

Aligned against (the current official govern- 
ment view) are conservationists and scientists 
active in the cause of environmental protection. 
They regard DDT as a primary enemy because 
of its persistence in the food chain. To justify 
their apocalyptic vision they cite the damage 
to some species of animals, birds, and fish that 
has already been traced to DDT and the omi- 
nous reports of tests on lab animals... . 

Still unsettled, of course, are the arguments as 
to whether carcinogenesis is “dose related” and 
whether causing cancer in small animals with a 
chemical substance proves there is real danger 
for humans... . 

Other practical questions seem to defy cate- 
gorical answers. Farmers, particularly in the cot- 
ton belt, are reportedly worried about finding a 
replacement pesticide that matches DDT’s long- 
lasting, broad-spectrum action and its low cost. 
Partisans of DDT argue that studies by the 
World Health Organization show there is no 
practical substitute for DDT in malaria control 
in underdeveloped countries. The. question of 
whether DDT might be replaced by biological 
controls or other pesticides or by a combination 
of these elicits conflicting answers from re- 
sponsible scientists. And these conflicts help to 
explain the difficulty of carrying out a satisfac- 
tory risk-benefit analysis of DDT use. 


Now if it turns out during the next decade that 
we learn that some of the chemicals regularly 
used in fertilizers and pesticides constitute a seri- 
ous threat to man and his environment, and soci- 
ety takes action to restrict or eliminate their use, 
such action would have important implications 
for agriculture and the production of food. Re- 
stricting or banning the use of low-priced fertiliz- 
ers and pesticides now regularly used in farm 


For a balanced approach to this controversial jia 
ject, see [1]. 


production would act to dampen down food pro- 
duction and hence raise food prices as either (1) 
those output-increasing inputs were banned from 
use on the part of farm producers or (2) more 
expensive but environmentally safe substitutes 
were developed for use in food production. Either 
way, the goal of a safe, clean environment would 
have the effect of increasing the cost of produc- 
ing food, reducing food supplies, and increasing 
food prices. 

Again, T am too much of a layman in this area 
of pollution and environmental control to have 
strong opinions regarding desirable courses of ac- 
tion; but I do know that the environmentalists 
have won an increasing number of battles, and 
my intuition tells me they are going to win a lot 
more during the next decade. If this is the case, 
we may be entering a new era in agriculture: one 
which continues to rely heavily on science and 
technology, but in which the adverse conse- 
quences of new technologies to man and his envi- 
ronment are largely neutralized. In this kind of 
situation I would expect technological advances 
in agriculture to come more slowly, at greater 
cost to society, and hence to result in a slower 
rate of agricultural output expansion and possi- 
bly a slowly rising level of food prices. 

It is just possible that the period of easy out- 
put expansion based on rapid technological ad- 
vance in which man took no account of the con- 
sequences of technological developments to his 
environment is coming to an end. This is so be- 
cause man is now beginning to take account of 
those consequences and counteract them even 
though st costs him to-do so. 


W 


From our discussion of the important forces at 
work in American society and farm economy, 
what can we say about the economic and social 
millieu of the 1970’s in which American farm 
policy will be reassessed and possibly reformu- 
lated? It seems clear to me that world grain 
prices will exert a strong downward pressure on 
grain prices in the United States, and, through 
the process of substitution, falling grain prices 
will result in a general lowering of farm prices in 
the United States in the early 1970's, an in- 
creased accumulation of commodity stocks, and 
increased program costs. Confronted with these 
developments, farmers will lack the political 
power to strengthen their programs, increase pro- 
gram costs, and maintain farm incomes. In fact, 
mounting pressures to cope with the formidable 
problems of urban areas could contribute to a 
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weakening of commodity programs in agriculture 
at the very time that farm prices and incomes are 
falling. 

I am not predicting the complete dismantling 
of farm programs of price and income support in 
the early 1970’s, but it does seem realistic to me 
to expect the financial support of commodity pro- 
grams in agriculture to be reduced, perhaps only 
a little, perhaps a great deal, in the first half of 
the 1970’s. And this could have disastrous price 
and income consequences for commercial farmers 
in the United States, as they and other farmers 
around the world struggle against a growing 
grain surplus. 

Of course, another great drought in India, a 
war between India and Red China, or a big war 
in the Middle East could change drastically the 
potential developments sketched above. But bar- 
ring such contingencies, the middle 1970’s could 
well look like the farm price trough of the mid- 
1890’s and for somewhat the same reasons—a 
world surplus of grain created by the farmers of 
the new world, plus those in the now developing 
world. But those American farmers who ride out 
this crisis-still-to-be may discover that a new set 
of forces is emerging to control their destiny. 
This new set of forces would operate to protect 
and improve man’s environment, to render tech- 
nological developments more sophisticated and 
more costly, to increase the cost of producing 
food, to slow the rate of output expansion, and to 
drive farm prices upward. This, indeed, would be 
a new era for farmers of the developed world. 


IV 


For the remainder of this paper I shall discuss 
what ought to be the programmatic features of 
American farm policy in the 1970’s. This J shall 
do in two parts: (1) what ought to be in terms of 
the immediate future of 1970-71; (2) what ought 
to be in terms of the middle run of 1971-80. And 
for purposes of this paper I assume that once 
again I am playing the role of an economic advi- 
sor to the Secretary of Agriculture; that is, I as- 
sume (1) that I have someone to whom to give 
advice and (2) that I am a part of the estab- 
lished political process. Hence, I am concerned 
here with the “art of the possible’—not with 
some concept of perfection. 

I shall use the Agricultural Act’ of 1965 as a 
point of departure because on balance it has 
more good features than bad. It has provided 
price and income stability and support for ‘all of 
commercial agriculture without forcing any 
farmer to accept compulsory supply manage- 
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ment; it has provided supplementary income to a 
large number of small to medium-sized farmers 
who have participated in the voluntary programs; 
it has moved commodity price support levels close 
to world market price levels and thus facilitated 
the export of American farm products without the 
use of subsidy; and it has assured American con- 
sumers an adequate supply of food, including 
food reserves, at reasonable prices. In the main, 
it has been a good program. 

The principal inadequacies of the program are 
two: (1) its high costs (gross federal expendi- 
tures for commodity programs together with re- 
lated price, income, and disposal programs ap- 
proximated $6.2 billion in fiscal 1969) and (2) 
its inequitous treatment of many persons in- 
volved in farm production. For example, large 
producers of cotton and wheat receive large in- 
come supplements under the program, while 
hired farm workers in all commodity lines are 
forgotten. If the above two inadequacies could be 
eliminated or minimized, a good piece of farm leg- 
islation could be converted into an excellent one. 

I also begin with the Agricultural Act of 1965 
for two practical reasons. First, although I am 
convinced that a farm program budget crunch is 
coming, it has not yet arrived. Thus, there is time 
in 1970-71, to work with the Act of 1965 and to 
try to moderate its more objectionable features. 
Second, the downward slide of world grain prices 
has already started, and there is need (a) to pro- 
vide price and income support for American 
grain producers and (b) to continue to hold idle 
the approximately 60 million acres now under 
government programs. 

In my view, the place to begin with the ine- 
quity problem, as well as the cost problem, under 
the Act of 1965, is with the size of payments 
made to producers of cotton, wheat, and feed 
grains, But before we recommend a ceiling pay- 
ment limit for commodity payments, it is impor- 
tant to recognize two important characteristics of 
those payments. First, in 1968 less than five per- 
cent of all payments received by farmer partici- 
pants were $5,000 or more and less than two per- 
cent were $10,000 or more. Second, payments 
were made for essentially two purposes: (a) to 
control production and (b) to supplement in- 
comes, although these different purposes are not 
overtly recognized in the legislation. Secretary 
Hardin has estimated that in the case of feed 
grains almost 90 percent of the payments were 
made to control production, whereas in wheat 
only 50 percent were made for this purpose and 
in cotton only 35 percent were made for this pur- 
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pose [5]. Thus, it should be possible to remove 
the inequitous situation at the upper end of the 
income scale in cotton, wheat, and feed grains, 
and to reduce program costs, at least modestly, 
by placing a ceiling on payments to farmers in 
these commodities without seriously damaging 
the supply management aspects of the programs. 

In this matter I shall follow the lead of my 
former colleague, John Schnittker [8], and rec- 
ommend a ceiling on payments of $10,000 per 
farm per commodity program. This means, ac- 
cording to Walter Wilcox, that in 1968 some 
15,097 cotton producers, 5,428 feed grain pro- 
ducers, and 4,861 wheat producers would have 
been affected by a ceiling of $10,000, since they 
received payments on those commodities in ex- 
cess of $10,000 [9]. 

These 25,386 producers received payments to- 
taling $515 million in 1968. But a ceiling of 
$10,000 on the payments received per farm per 
program does not mean that program savings to 
the government would be equal to $515 million. 
In the first place, we would expect and want a 
high proportion of the larger producers to remain 
in the commodity programs up to the ceiling pay- 
ment limits to help achieve the supply manage- 
ment objectives of the programs. To this end, I 
recommend the further program provision that 
each producer who is now receiving a payment in 
excess of $10,000 for removing from production a 
specific acreage allotment based on his total acre- 
age should be required to remove from produc- 
tion that same acreage allotment for a total pay- 
ment limited to $10,000. This means, of course, 
that payment rates for removing an acre from 
production would in effect be reduced to large 
producers and that the larger the producer the 
smaller would be his payment rate for removing 


an acre from production. With the operation of’ 


this provision, very few producers of feed grains 
now receiving payments in excess of $10,000 
would remain in the program, but probably all 
but the very largest cotton and wheat producers 
would remain in the acreage removal program for 
the reduced payment rates. This follows from the 
fact that payment rates in feed grains are set at 
levels just high enough to induce producers to re- 
move acres from production, whereas cotton and 
wheat payment levels far exceed rates required to 
induce producers to take acres out of production. 

In order to maintain the same level of acreage 
control in feed grains and possibly wheat, it 
would be necessary to remove from production 
some additional acres on farms of participants 
falling below the $10,000 ceiling and/or to draw 


some currently nonparticipating farmers into the 
program to offset the acres lost to the program 
from the imposition of a payment ceiling.* Thus, 
it might be necessary to develop some kind of 
special payment provisions for feed grains and 
wheat to selectively expand the number of acres 
removed from production on farms that fall 
within the $10,000 ceiling limit. Taking into ac- 
count, then, various provisions that would be 
necessary to achieve the supply management ob- 
jectives of the current commodity programs, it 
seems unlikely that program savings to the gov- 
ernment would exceed $250 million and it is 
more probable that they would not exceed $200 
million. However, a $200 million saving is not to 
be scorned. 

Several further comments relating to the pay- 
ment limitation recommendation sre in order at 
this point. First, to achieve the cost reduction 
and equity objectives of the payment limitation 
provision, the government would need to admin- 
ister the provision with care and vigor so as to 
prevent large operating units from being divided 
into smaller units, under some new ownership 
status, which would be eligible for the full pay- 
ment rate. Clearly, if the latter were permitted, 
the equity and savings objectives of the payment 
limit provision would be circumvented. Second, 
actions comparable to that recommended above 
for cotton, wheat, and feed grains should be 


worked out and placed in operation in other pro- ` 


gram areas in which payments are made (e.g., 
wool, sugar, and conservation). Third, since the 
very low income farmer and the farm worker 
have been overlooked:so often in the past, it 
would be appropriate for the savings effected by 
the payment limitation provision to be devoted 
to programs aimed at helping the very poor in 
rural areas (e.g., low-cost housing, job training, 
public works, and welfare type payments). 


The Agricultural Act of 1965 is silent on the © 


question of protection for hired farm. workers, as 


>T ignore cotton in connection with production control, 
since it is not clear that the program is in fact controlling 
cotton production; payments in cotton may be serving to 
hold production up to the control limits rather than 
down to them. Thus, there is no realistic possibility of 
cotton production increasing with the imposition of 
payment ceilings as envisaged here. There is, however, the 
problem of the’ so-called “snap-back” provision. Unless 
this provision is repealed, program costs to the govern- 
ment might rise, rather than fall, with the imposition 
of a payment limitation for cotton. But we assume 
here that the snap-back provision would be repealed 
without going into a lengthy discussion of this special 
treatment for. cotton. 
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is all previous farm legislation dealing with pro- 
tection for American farmers and farm people. 
Thus, I argue here, as President Johnson’s 
Food and Fiber Commission did argue, that “rural 
workers should have protection equal to that of 
urban workers in such important areas as work- 
men’s and unemployment compensation, Social 
Security, collective bargaining, and minimum 
wages” [6]. It is my recommendation that the 
Agricultural Act of 1965 be amended, or a com- 
panion piece of legislation be enacted, to include 
the following mandatory provisions: (1) that 
farm workers not be denied by federal or state 
exemptions the benefits of policies and standards 
that are deemed to be in the interests of other 
wage earners; (2) that farm workers be included 
under the provisions of the National Labor Rela- 
tions Act to the extent feasible and wherever nec- 
essary to achieve equivalence of personal and 
social protection for those workers; and (3) that 
farm workers be covered under minimum wage 
legislation. 

To contribute to passage of legislation that 
would provide this kind of protection to hired 
farm workers, organized labor should make its 
support of farm legislation involving price and 
income support to producers conditional upon 
+ the inclusion of the provisions listed above. Ur- 
ban and labor representatives in the Congress 
now have the political power to include these 
farm worker provisions in farm legislation; if 
they are not included soon, we shall all know 
that labor leaders and urban leaders have no 
more concern for the downtrodden in agriculture 
than did the old-style farm leaders. 

Since it seems likely that other farm product 
prices (e.g., oilseeds, beans, peas, livestock, and 
livestock products) would follow grain prices 
downward in the domestic market as world grain 
prices decline (and we should have learned by 
‘now that isolated attempts by farmers to main- 
tain prices through withholding products from 
markets are ineffective), it would seem wise to 
consider other means for assisting farmers to sta- 
bilize product prices on the domestic scene. In 
this connection, I recommend that marketing or- 
ders be reexamined by the U.S. Department of 
Agriculture and promoted with producer groups 
whose products are destined primarily for the do- 
mestic market (e.g., eggs, pork, potatoes). I am 
not suggesting that the public interest be ignored 
in efforts to assist producer groups to develop 
marketing orders to regulate the flow of products 
to market and thereby stabilize prices. But I am 
suggesting that the USDA seek more inclusive 
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enabling legislation with respect to marketing or- 
ders and then assist producer groups to develop 
orders and place them in operation wherever the 
majority of the producers want such programs. 

Marketing orders have definite limitations. 
They cannot control production over long peri- 
ods of time. But they can regulate the flow of 
supplies to market during a particular production 
period and thereby help to regularize the opera- 
tion of a market and to stabilize prices. Thus, 
wisely used, marketing orders can assist farmers 
to market their products and to bargain for price 
and handling advantages. 

These are the principal program modifications 
or provisions in the Agricultural Act of 1965 that 
I would press for strongly at the present time. 
But there are other modifications that would be 
desirable. One would eliminate backdoor pro- 
gram financing through the Commodity Credit 
Corporation and require each commodity pro- 
gram to operate within a fixed appropriation. 
Such a change would force the USDA to make 
more reliable estimates of program costs and give 
the President more control over fiscal operations 
of the federal government. Another change would 
expand the Long-Range Land Retirement pro- 
gram. Such a program would contribute to over- 
all supply management, improved land use and, 
if properly designed, could contribute to the es- 
tablishment of parks, wildlife sanctuaries, and 
other open space areas. 

Finally, let me say in this discussion of a desir- 
able farm program for the early 1970’s that I 
have assumed the continuance of P. L. 480 oper- 
ations, although I would expect these to decline 
steadily throughout the 1970’s as the result of 
the grain production development in the less de- 
veloped countries. The continued loss of this 
“market” is probably the principal way that the 
projected world grain surplus will be converted 
into growing grain stocks in the United States 
and an increased downward pressure on domestic 
grain prices. But so long as the surplus grain pro- 
ducing capacity of the United States can be used 
effectively to provide food supplies to deficit 
areas through the mechansim of P. L. 480, that 
mechanism should be maintained to help both 
the United States and the food deficit countries. 


V 


I am not convinced that the conditions which 
made possible the kind of farm program de- 
scribed above will continue through the middle 
1970’s, hence that the kind of overall program 
outlined above can be maintained. I expect, first, 
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that grain production in both the developed and 
the developing countries will continue to increase 
relative to population growth and that the P. L. 
480 program of the United States will wither 
away concurrently with an intensified drive for 
commercial export sales by both developed and 
less developed countries. In this situation, how is 
the excess: production capacity in the United 
States, now centered to an important degree in 
wheat, to be handled? I cannot say exactly how 
it will be handled (assuming that I am correct 
about the future state of affairs); but before it is 
handled satisfactorily, I am certain that it will 
have transformed itself into drastically lower 
wheat prices and/or surplus stocks, lower feed 
grain prices and/or surplus stocks, and lower 
livestock and livestock product prices. 

I expect, second, that the pressure to “do some- 
thing” about the problems of the cities will be- 
come intense during the early and middle 1970's. 
An urban-dominated Congress and an urban- 
elected President are going to turn every existing 
civilian program upside down, and possibly even 
the defense program, to shake out some spare 
dollars to support new programs to build and re- 
-build the service systems in the cities, before 
they further increase taxes. The President and 
the Congress will probably end up both shaving 
money off of old programs and further increasing 
taxes to meet the crisis of the cities. In this pro- 
cess, I feel certain that the financial support of 
farm programs will be pruned severely. 

How is this budget cutting in agriculture likely 
to occur? In one of two ways: a rational way or 
an irrational way. The rational way would in- 
volve the Office of the President, including the 
Bureau of the Budget, forcing the USDA to re- 
duce the cost of farm programs by, say, one bil- 
lion dollars and working with the USDA to effect 
that reduction in the least disruptive ways. The 
irrational way would involve an uprising on the 
floor of the House of Representatives in which 
urban Congressmen slash a billion dollars or two 
from the Department of Agriculture’s appropria- 
tion bill, followed by a compromise in conference 
between the House and Senate. What would get 
slashed and how much is anyone’s guess, but the 
cuts would most likely be larger than budget cuts 
initiated by the Office of the President, and with 
unpredictable program consequences. It is likely 
to happen on the floor of the House because (1) 
with the last handful of farm congressmen con- 
centrated in the Agricultural Committee and the 
Subcommittee on Agricultural Appropriations, it 
could not happen in the deliberations of those 
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committees; and (2) the House more accurately 
reflects the urban dominance of the country than 
the Senate. 

The remainder of this section will be con- 
cerned with the kind of farm program for com- 
mercial farmers that might be worked out be- 
tween the White House and the Department of 
Agriculture, where the Bureau of. the Budget, 
acting for the President, takes the lead in reduc- 
ing farm program expenditures. 1 shall not con- 
cern myself with the kind of farm program that 
might emerge following a major slashing of fund- 
ing support on the floor of the House, because I 
have no idea what form those reductions might 
take with what consequences, except that I be- 
lieve the magnitudes of such cuts would be large 
indeed and the consequences chaotic. And that 
brings to the fore one of the purposes of this pa- 
per-—to advise farm people and farm leaders that 
they would be most unwise to sit, like ducks on a 
pond, with respect to farm program costs, and 
walt to be blown out of the water. The wise 
course of action for farm people, it seems to me, 
involves (1) coming to understand and appreci- 
ate the forces—economic and political—that 
have come to bear on the commercial farm pro- 
gram; (2) disciplining themselves to take those 
actions required to survive the brunt of those * 
forces; and (3) working with the leadership in 
the Department of Agriculture and the Office of 
the President to carry out those actions in the 
farm economy. 

Given the requirement that farm program 
costs must be cut significantly, one way to pro- 
ceed might be as follows: The decision could be 
made to place a ceiling on payments per farm per 
program at $5,000; to reduce payment rates to 
cotton and wheat producers (I would suggest 
that the market certificate value of a bushel of y 
wheat be reduced by one-third and that the 
price-support payment rate on a pound of cotton 
be reduced by one-half); and to lower levels of 
price support by 10 to 20 percent, depending 
upon the state of the international commodity 
markets for cotton, wheat, and feed grains. 

Such actions would have a number of sought- 
after effects. Limiting payments per farm per 
program would still leave over 95 percent of all 
participants unaffected. Taking account of the 
$5,000 paynient ceiling on all three commodities 
and of the reduced payment rates for wheat and 
cotton on one hand, and the additional acreages 
that would need to be signed up under the wheat 
and feed grain programs to realize the same level 
of total production control on the other, budget 
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savings to the federal government could run to 
one billion dollars or more. There should be no 
trouble in obtaining the additional acres removed 
from production at the lower levels of price sup- 
port. And we would not expect cotton production 
to increase as the result of released acres under 
the $5,000 payment ceiling, since cotton pay- 
ments are made primarily to supplement in- 
comes, not to control production. 

There is, of course, one great disadvantage to 
commercial farmers from the actions suggested 
above; they would cut gross farm income drasti- 
cally. The reduction in total gross farm income 
from the above set of programmatic decisions 


è could run as high as five billion dollars per year, 


depending on the extent of the decline in the 
level of price support. Such a decline in total 
gross receipts is not something that farmers or 
their leaders would care to think about. It is not 
suggested here as something desirable; it is sug- 
gested only as one possible way to live with a 
White House request for a significant cut in the 
agricultural budget concurrent with a deteriorat- 
ing level of world grain prices. 

This might or might not be the end of the 
story. If the reduced levels of price support for 
the United States were at or near world levels, 
? cotton, wheat, and feed grains could compete 
effectively for export markets without an export 
subsidy, and farm program costs would not start 
rising again in the form of either an export sub- 
sidy or storage costs. But if the suggested reduc- 
tions in the levels of price support for cotton, 
wheat, and feed grains were not sufficient to per- 
mit the domestic prices of those commodities to 
decline to world levels, program costs would be- 
gin to rise again and to offset or possibly wipe 
out the reductions in program costs discussed 
above. 

Given this kind of a world grain situation, or 
even prior to it, the United States might join 
with other developed grain-exporting nations in 
an attempt to reduce the total flow of grains onto 
the world market. Rarely have any international 
commodity arrangements aimed at controlling or 
managing marketable supplies met with success; 
but in the desperate situation postulated here, at- 
tempts in this direction would certainly be tried, 
and it is always possible that an agreement could 
be worked out among grain exporters from the 
developed countries that would meet ‘with some 
success. In this connection, the International 
Coffee Agreement currently in force should prove 
to be a valuable experiment in international ef- 
forts to stabilize and enhance export earnings for 
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a commodity subject to fluctuating prices and 
chronic surplus production. 

I have not suggested that the less developed 
countries be included in such a grains arrange- 
ment, since in almost all cases they lack the ad- 
ministrative machinery, the financial resources, 
and the storage and handling facilities to with- 
hold supplies from the market either before or af- 
ter the act of production. There are, however, 
some actions that the developed countries might 
take in cooperation with the developing countries 
that would be helpful in diverting localized, or 
pocket, surpluses in the developing countries 
from the world market. 

It is reasonable to expect some part of a local- 
ized grain surplus in a developing country to 
move onto the world market, even though many 
people in that country are suffering from poor 
diets or are actually hungry, because the trans- 
port and the distribution systems tend to be di- 
rected toward the seaport cities rather than to- 
ward interior points. Hence it is easier in a devel- 
oping country to move a grain surplus from a 
local area into export than it is to distribute it to 
needy people within the country. Therefore, any 
help that the United States and other developed 
countries provided to potential exporters of grain 
among the developing countries to improve their 
internal transport systems, storage facilities, and 
capability in food distribution would operate to 
reduce the irregular flow of grains onto the ex- 
port market and to contribute to the steady im- 
provement of diets in those countries. Along par- 
allel lines, any help that the United States and 
other developed countries might provide to po- 
tential exporters of grains among the developing 
countries to develop a broiler industry, a dairy 
industry, and possibly other livestock industries 
would operate to improve the world market for 
grains. 

If, despite realistic internal farm program ac- 
tions and external commodity arrangements, the 
situation continues to be one in which world grain 
and related commodity prices are well below do- 
mestic price support levels and the domestic pres- 
sure on the farm budget continues, farm policy 
leadership in the United States may be forced to 
take a step that has not seriously been considered 
for over 40 years. The United States might be 
forced to give up its historic policy of supporting 
farm prices through production control or supply 
management and seek to maximize the export of 
farm commodities in a completely uncontrolled 
world market. This would become necessary, 
first, because national budget policy would not 


654 / Wrxarp W. COCHRANE 

provide sufficient funds to meet the storage and 
commodity program costs under voluntary pro- 
grams that would result from the agricultural sit- 
uation postulated here; and, second, because the 
United States would find itself in the impossible 
position of trying to support world farm com- 
modity prices by controlling, or reducing, pro- 
duction within its borders alone. In such a policy 
situation the United States would be forced into 
a position of further curtailing production at 
home and experiencing a reduction in farm com- 
modity exports, even as competing nations were 
increasing production and exports. 

Given such a development, it might be wise for 
the United States to take the following policy ac- 
tions. First, eliminate all price support operations 
and voluntary production control programs and 
let domestic commodity prices move to world lev- 
els. Second, pursue vigorous but nonsubsidized 
export policies and seek to maximize the volume 
of farm commodity exports from the United 
States. Third, use commodity program funds 
available to domestic agriculture from the federal 
government to make parity wage payments to 
commercial farm producers. Parenthetically, I do 
not have a specific program in mind for measur- 
ing and distributing these parity wage payments; 
but they should be made, insofar as funds per- 
mit, to commercial farm producers in order to 
bring the annual wage of each commercial farm 
producer up to the average income level of man- 
agers of small businesses (e.g., a plumbing estab- 
lishment or a farm machinery outlet). Fourth, 
wait for high input prices in conjunction with 
low farm commodity prices around the world to 
slow down the rate of aggregate output expan- 
sion, or possibly contract it, and thereby cause 
the general level of grain prices, and commodity 
substitutes, to start moving upward once again. 

Since I am not omniscient, I cannot attach 
specific years to the story of grain surplus condi- 
tions and farm budget stringency that has un- 
folded here, but in general terms I have been 
talking about a process that might involve five to 
ten years, hence, a part or all of the 1970’s. I 
would be surprised if the process described here 
extended beyond a ten-year period. I say this not 
because I think the squeeze on the farm budget 
from the urban sector will suddenly disappear— 
it won’t; it will be with us for a long time to 
come. It will be the stagnancy of farm produc- 
tion efficiency, touched upon early in this paper, 
in conjunction with the consequences of environ- 
mental control that will turn the trick. If the rate 


of farm technological advance in the developed 
countries remains slow because either the easy 
technological developments have been creamed 
off or efforts to protect and improve man’s en- 
vironment force farm producers to employ more 
costly production methods, then increased food 
production in the aggregate must be achieved 
primarily through the employment of more non- 
farm produced mputs and more costly inputs. 
Given this situation, low farm product prices 
should bring about a reasonably quick adjust- 
ment, namely, a reduced rate of increase in food 
production. 


VI 


I can already hear some of you saying, “What 
a fairy tale!” Perhaps it is. But let me make 
these final comments. The farm policy conclu- 
sions and recommendations in the latter part of 
this paper stem in large measure from the nature 
of the forces described in the early part of the 
paper, and the continuance of those forces into 
the 1970s. If the forces, as described, are mean- 
ingful and relevant, then the policy discussion is - 
meaningful and relevant. 

Of course, any one of these forces could, and 
probably will, develop in some way different _ 
from that suggested by me, becoming more or “ 
less intense or more or less applicable. For exam- 
ple, the tendency for farm production efficiency 
in the aggregate to hold constant could well 
change in the 1970’s. Perhaps a whole new com- 
plex of improved technologies is just around the 
corner, and the index of production efficiency will 
shoot upward again in the 1970’s. But, if such a 
development actually occurs, Cachrane’s fairy 
tale could be transformed into a nightmare for 
American farmers. Or maybe the farm budget 
crunch will never really take place—one of my 
most respected economist friends tells me that it 
won’t——-in which event the policy story developed 
here is far too pessimistic. Thus, each of you can 
and will make your own corrections to and ad- 
justments of the forces described, and to an im- 
portant degree the policy conclusions and recom- 
mendations change accordingly. 

For myself, I have formulated and described 
the important forces bearing on American farm 
policy as I see them in 1970, and as I think they 
are most likely to develop through the 1970's. 
Given this set of forces, some economic analysis, 
and my own value system, I have developed for 
you a farm policy analysis that might have con- 
siderable meaning for.the 1970's. 


+- 
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WOULD LIKE to talk to you about how our 
national budget priorities are identified, 
with particular reference to the USDA 

component. I would also like to share with you 
some of the “realities” I found about the pres- 
sures that shape budget priorities. Finally, I 
would like to raise some questions concerning our 
profession and the ways in which we (and the 
USDA) might influence budget priorities so that 
our research-education work becomes increas- 
ingly pertinent to the persisting economic and so- 
cial problems of nonmetropolitan America. 

The federal budget is a highly complex docu- 
ment. During its makeup, the Bureau of Budget 
(BOB) provides the only arena in which all the 
financial claims, aspirations, and despairs of all 
the federal agencies and programs are present at 
one time in one document.’ The multitude of dif- 
ferent federal agencies, and the fact that each is 
quite financially independent of the others, inevi- 
tably leads to competition and confusion when it 
comes to asking for and obtaining funds. 

The Bureau’s budgetary process must resolve 
these conflicts, at least in the short run, in order 
to develop a financial plan for the Executive. It 
does so by meshing the various objectives and 
priorities that it can identify (economic, politi- 
cal, personal, etc.) with the design of public pro- 
grams, their possible funding, and their evalua- 
tion responsibilities. Ultimately Congress decides 
who gets what funds by direct appropriation. 

This budgetary process takes place within a 
hierarchy of varied goals. For example, the Presi- 
dent has stated he wants peace, full employment, 
and reduced inflation. The 14-man National 


* Giannini Foundation Paper 308. I wish to thank many 
people who helped me on this paper. Among my major 
stimulators were Russell McGregor, Eric Robinson, Jim 
Bonnen, Harold Carter, Joe Coffey, and Lynn Dait. 

1 For an interesting study of “what the budget is,” see 
[5]. 


L. T. Warrace is an economist with the California 
Agricultural Extension Service and associate on the 
Giannini Foundation, University of California, Berkeley. 
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Goals Research Staff in the White House has in- 
dicated seven additional goals (including atten- 
tion to the environment, population growth and 
distribution, and balanced national growth). Al- 
though goals may be bipartisan in their concep- 
tion, the crunch comes in how each agency inter- 
prets the “best” way to attain the goals under 
conditions of limited budget. All funding claims 
cannot be satisfied. 

Every federal agency has a set of goals with- 
out which money requests become vague and in- 
determinate. Although many of these goals are 
implicit and not well communicated, they do ex- 
ist. Some of the stated goals of the Secretary of 
Agriculture are to provide adequate food and 
fiber for the nation, to maintain or improve our 
farm incomes to improve foreign agricultural 
trade, to improve domestic nutrition levels, and 
to increase rural development efforts. It’s up to 
the BOB to check out whether the Secretary 
really wants what he says he does, and how much 
he wants it. 

Since the BOB is in the Executive branch, it is 
critical that the BOB director should discover 
the goals of the Executive and create an accept- 
able budget based on them. This is not easy. It 
becomes especially aggravating, as one example, 
when the President thinks there may be “extra 
money” if and when the Vietnam war is over and 
discovers to his chagrin that there is no postwar 
“dividend.” 

The BOB’s primary role is fiscal control, al- 
though it can also be highly influential in policy 
and program planning. BOB’s simplified game 
rules, then, are primarily to “keep the budget 
down.” Because it is also a game rule that every 
agency wants more money (often spending furi- 
ously at the end of a fiscal year in order to jus- 
tify increased funding in the following one), the 
BOB tends to be reactive to policy and program 


. proposals rather than taking an initiating pos- 


ture. 
Since the major discipline is budget constraint, 
how does the Director discover the criteria and 
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priorities that help him to decide to cut $100 mil- 
lion here and add $200 million there? As a first 
step, the BOB division chiefs and their examiners 
actually “keep book” on all speeches and pro- 
gram policy statements made by the major politi- 
cal incumbents and major candidates. This is logi- 
cal, since as Presidential staff the BOB must look 
to the President’s statements of policy for budget 
formulation guidelines. All campaign speeches 
are reviewed to know exactly what was said and 
to gather all hints of priority direction. 

These priorities are continually tested by the 
BOB, particularly in noncampaign years, by ask- 
ing the President whether “this is the recommen- 
dation you meant as a result of your speech yes- 
terday.” Sometimes they are received, and some- 
times the answer comes back that the President 
really meant a word, not a money, priority. This 
testing is done for two reasons: (1) to reflect 
BOB’s knowledge of the Executive priorities and 
make according corrections and modifications in 
Budget formulation; and (2) to help the Execu- 
tive identify his priorities by confronting bim 
with conflicts and crises, making him complete a 
half-started idea, or offering him some new situa- 
tion on which he has not yet committed himself. 

The above process is also performed with ev- 
ery Department to help determine Departmental 
priorities. For example, Secretary Hardin and the 
major speech makers for the USDA have a rec- 
ord kept of what they say and the public reac- 
tion to it. Included in BOB’s considerations also 
are any remarks that ultimately are determined 
to be official leaks and the reactions to them; for 
example, the recent unofficial mention of the use 
of a $55,000 limitation on selected agricultural 
program payments. By this means, the USDA 
could test the water—in the states (with com- 
modity groups and farm organizations) and in 
Congress—before getting under a waterfall of 
criticism. 

A third step also comes at the Departmental 
level, partially revealing the importance of the 
examiner’s role. Departments must show some of 
their priority preferences, when they reveal 
their specific program proposals before the BOB 
in closed session, through the backup material 
(Documents, witnesses, etc.) they present.” 

Then there is an internal dialogye among and 
between staff of the BOB, USDA, Council of 


In the USDA-BOB sessions I was privileged to ob- 
serve, Howart Hjort and his PEP staff did an outstand- 
ing job in preparing and documenting position papers on 
USDA proposals, ‘ 
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Economic Advisors (CEA), Commerce, Office of 
Science and Technology (OST), and sometimes 
Justice and others. In these sessions the com- 
ments often reduce to: “What do you really 
think your boss wants?” “Will you do this if we 
do that?” “Why are you guys so stubborn—you 
know we’re stuck with this.” “Is it legal?” 

A fifth step incorporates a private internal re- 
view with the Director and his Division chiefs 
and examiner staff, when the confidential input 
of the President is added. Here one finds out that 
although the President may say one thing in pub- 
lic, he will tell something else to his Director, 
who in turn must communicate that change in 
priorities to his examiners. 

There is also the official feedback to the De- 
partments. While such feedback is only an 
Agency suggestion, it does leave impact; and the 
Department has to analyze whether BOB is 
merely testing the Secretary’s priorities, whether 
the Executive wants to know what the Secretary 
really wants, or whether BOB’s analysis shows a 
policy hole of which the Secretary had not been 
aware. 

An intermediate step here is the appeal process 
by Departments of BOB’s “suggestions.” Appeal 
options open to a Department are rather limited. 
After all, the Director is the President’s financial 
alter ego, and he does reflect an overall priority 
system of which probably no single Department 
is aware. Yet, while the Director is forced to es- 
tablish a priority system, so is a Secretary. There 
are things both will fight for, and things both will 
not fight for. The point is that a Secretary has to 
be extremely selective about which battles he 
wants to fight. And, incidentally, the Secretary 
also has people to whom he must explain his ac- 
tions, including “Why didn’t you fight harder for 
that program?” 

The final step in the process is to put all De- 
partmental requests into a budget for presenta- 
tion to Congress—toward the end of January 
each year—and Congress then chops it up to suit 
itself. Essentially, the situation resolves itself 
into the broader question of how best to use the 
present and future national output. The Execu- 
tive says one way, and I have summarily re- 
viewed that process, The legislature may say dif- 
ferently. 

Recognition of the two principal budgetary 
processes (the Executive process, in which the 
fiscal pieces are unified by the BOB after much 
documentation and soul searching; and the Con- 
gressional process, which involves an equal 
amount of fervor but lacks the BOB’s fiscal in- 
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formation base)? connotes the existence of two 
priority systems. Exercise of these priorities can 
be rather exciting. For example, this spring Con- 
gress imposed a spending limit on the President 
(there is also a national debt ceiling of sorts 
since 1968), but Congress has not seen fit to im- 
pose any spending or authorization limit on it- 
self. 

You may be interested in Senator Proxmire’s 
comparison of the two budgetary processes: “In 
a very real sense, the congressional appropriation 
process is a classic example of an imexplicit, 
closed, and uninformed decision process” [3, p. 
vi]. He goes on to say that there is a large 
amount of subjectivity and subcommittee bias, a 
great lack of information and coordination, and 
much partisan and pro-regional bias; and he 
cites as example the Interior and Insular Affairs 
Committee, which at the time of his speech in 
1968 included no one representing a constituency 
east of the Mississippi River. On the other hand, 
according to the Senator, the Executive budgetary 
process is more informed and open, largely be- 
cause of the formal and informal efforts along 
PPBS lines. 

In a statement last month—before the Joint 
Economic Committee [4] George Schultz said 
that although the President’s budget is (1) an 
expression of his objectives and priorities, (2) an 
assessment of the proper role of federal revenues 
and expenditures, and (3) a detailed and unified 
accounting of program costs and fund sources, 
“the major uncertainty, of course, is the outcome 
of the appropriations process.” For example, ear- 
lier this year, the President requested $7,748 mil- 
lion for Agriculture for FY 71. The House 
knocked off $298 million, the Senate added back 
$728 million, and the outcome is still “in confer- 
ence.” As an example of Congressional personali- 
ties and their relevance to the budget priority 
and formulation process: Jamie Whitten believed 
Secretary Hardin did not sufficiently emphasize 
pollution this year, so he emphasized sewer and 
water grants in FHA and raised the President’s 


> The USDA has an integral part in each process. There 
is much room for informal negotiation, priority finding, 
and “politicking.” Liaison between Congress and the 
USDA is an intricate and specialized task, which I do not 
have the space to cover here. 

* As an overall source for explicit budget priorities, see 
The Budget of the United States Government for any 
fiscal year. There is also an appendix, “The Budget in 
Brief,” and a series of “Special Analyses,” each of which 
may be obtained separately. 


Budget to do so; then, to show that he was some- 
what budget-minded also, he reduced funds for 
rural development. 

How much control do the President and his 
Director have over the budget? Some estimates 
are that at best only half of the total federal bud- 
get is “relatively controllable.” However, this is 
probably an optimistic view, since the 1970 CEA 
Economic Report estimates a balanced budget on 
existing or already legislated programs until 
1972; and by 1975 (on a national income ac- 
counts basis) it is estimated that only $15 billion 
out of a $206 billion budget will be available for 
new programs such as the Family Assistance Pro- 
gram and revenue sharing. 

What are the major uncontrollables in the fed- 
eral budget causing us to slip from a fiscal sur- 
plus to a deficit position? While much depends 
on population and real income growth, the major 
uncontrollables include: interest on the national 
debt, veterans benefits, Social Security and pub- 
lic assistance, Civil Service retirement, and medi- 
care. John Schnittker gave a classification of rel- 
ative uncontrollables: (a) grant-in-aid programs 
that are collected by statutory formula (hard 
money in the Administrator’s context); (b) per- 
manent appropriations (30 percent of the grazing 
revenues go to the Department of Interior for 
range improvement; 30 percent of gross customs 
receipts go to Agriculture); (c) institutional 
constraints (formal memoranda of agreements 
between federal and nonfederal agencies) and 
fixed charges (veterans assistance); and (d) in- 
ternal organization. Other uncontrollables in- 
clude ongoing projects for which monies were 
voted in previous years, i.e., many Corps of Engi- 
neers’ projects. 


Does the USDA have any such uncontrollable 


sacred cows in its barn? Yes. For example, “par- 
ity,” which leads directly to budget escalation, 
and the “family farm” are a couple of ideologies 
that strongly affect budget priorities and that 
need revision. 

. Other specific programs include the Special 
Milk Program. BOB called for its elimination, 
since the subsidy goes primarily to middle- and 
high-income people. (The program is strongly 
supported by the dairy interests.) What was the 
result? Congress made the program permanent, 
and in early summer both houses appropriated 
$104 million for it. The President did not veto 
the legislation, nor did he sign it. It is law by de- 
fault. Another example is the Agricultural Con- 
servation Program (ACP), involving mostly 


a; 
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proven yield-increasing and some conservation 
technology, which most farmers are adopting be- 
cause they know it pays. BOB called for the pro- 
gram’s elimination (as it has for several years) 
on the basis that the practices are of low priority 
now, and farmers should pay for them anyway. 
The lime lobbyists support this program, since 
about $100 million goes for lime purchases. What 
was the result? Both houses have appropriated 
funds (House $196 million, Senate $190 million) ; 
and while the outcome has not been fully resolved, 
it is certain the program will survive. 

An exceedingly fat uncontrollable is the pea- 
nut program. Now part of our permanent legisla- 
tion, the program is a $60 million net loss to 
CCC annually; and the losses go up each year by 
$4-5 million because there is no real control over 
production (although there is a minimum acreage 
allotment), and price depends on parity. To 
abolish or modify this program would take either 
new legislation (which would be difficult to get 
reported out of the Agriculture committees) or a 
rider on a bill badly wanted by an urban Con- 
gress. 

Castor beans, tung nuts, and boney are cases 
similar to peanuts, Although not as large, they 
add up to significant amounts of fixed and preal- 
located budget. Sugar is a case unto itself, in- 
volving international relations as well as domes- 
tic considerations. 

One example of the determination to continue 
to house some of these cows surfaced in 1967. 
BOB proposed some cuts for veterans hospitals, 
Department of Defense (DOD) installations, 
and Agricultural Research Service (ARS) labo- 
ratories (some one-to-two-man offices scattered 
over the country, about $5 million worth). Secre- 
tary Freeman finally had to confer personally 
with Holland and Whitten to work out a compro- 
mise because Congress threatened to make the 
ARS legislation permanent. The ARS funds ap- 
parently stirred more controversy than the pro- 
posed veterans and DOD cuts combined. 

Another aspect of budget control and the abil- 
ity to exercise priorities relates to overall budget 
balance. In the President’s July 18 speech, he in- 
dicated that balance depended on the particular 
economic situation—a more flexible position than 
he has taken sometimes in the past. Early this 
spring some of you may have noticed that when a 
$1.3 billion surplus was forecast by the BOB and 


the President, Herb Stein of CEA stated that he 


was not particularly impressed. It is vulnerable, 
he said, and may not be here tomorrow. This is 
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true, and most upsetting to the Executive. For 
instance, the good weather for soybeans and 
small grains yields in the fall of 1968 caused the 
Director of BOB to ask for a supplemental ap- 
propriation of almost $1 billion for CCC to be 
able to pay its bill. When he is fighting inflation 
and is also on the defensive about farm program 
payment limitations, the Executive is not favor- 
ably inclined to limit his scope of action by doing 
this, nor does he hold in quite as high a degree of 
grace his Secretary of Agriculture, who might 
conceivably have some magic to make this unde- 
sirable situation go away. 

A less publicized, but extremely important, as- 
pect of budget control and priorities is the im- 
pact the federal budget has on state and local 
budgets. Grant-in-aids, matching fund projects, 
block grants, and revenue sharing have far- 
reaching economic and political ramifications, 
(What politician likes to see a defense plant in 
his area close down, no matter how much he is 
for peace?) In 1969 the Federal Government 
purchased and used 11 percent of GNP. What 
impact did this have on the other 89 percent, 
and, conversely, what control and priority pres- 
sures were exerted by the 89 percent on the 11 
percent? 

What of the budget pressures, controls, and 
priorities bearing on the Secretary of Agricul- 
turer Are his hands tied in any respect? Yes. No 
Secretary is an autonomous agent free simply to 
administer the USDA’s fantastically complex set 
of programs and responsibilities. He has to ini- 
tiate program changes along the lines suggested 
by the Executive priorities; he must maintain on- 
going programs; he must suggest program initia- 
tion when the Executive doesn’t appear inter- 
ested or aware; he must be responsible to agri- 
cultural and nonmetropolitan interests; and he 
must be increasingly aware of urban influences. 

A leading and persisting problem is how to ar- 
range affairs so that the potential and actual 
budget uncontrollables in the Secretary’s pro- 
grams don’t get out of hand and thereby cause the 
Executive trouble and the embarrassment of hav- 
ing to ask for a supplemental budget. One way is 
incorporated in a memorandum, dated February 
5, 1969, from the President to the Secretary of 
Agriculture which simply states that prior to any 
major price or program change the BOB and 
CEA must be advised and consulted by the Sec- 
retary—-sufficiently prior to the proposed an- 
nouncement, in fact, so that it need not be made 
if deemed undesirable. While this may reduce the 
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options of the Secretary, it increases the degrees 
of freedom of the President and the Director. 

Let me give some examples. When the subject 
of support prices for soybeans arose in 1969, 
there was tremendous pressure by and within the 
USDA for a level of a $2.50 per bushel. With in- 
flation and a very tight budget, both the BOB 
and CEA preferred a significantly lower price— 
$2.10 or $2.15 per bushel. The resolution was a 
compromise of $2.25 per bushel. 

Dairy support prices are often used to help po- 
litical causes. Secretary Freeman raised the sup- 
port price just before President Johnson’s Wis- 
consin primary, you may remember. In the pres- 
ent Administration, when the time came to fill 
Secretary Laird’s legislative vacancy, the same 
alternative arose: Should the USDA raise dairy 
support prices? Would the economics justify it? 
BOB and CEA said the economics would not jus- 
tify any increase; USDA officials said that they 
would. The basis for the decision was ultimately 
a political one and so was resolved at the White 
House level by noneconomists. The resolution: 
No increase in fluid milk prices but some increase 
in the price of cheese, a partial victory for every- 
one and a saving to U.S. consumers of roughly 
$90 million. 

Perhaps it would be well to indicate the diver- 
sity in purposes of the BOB, CEA, and the 
USDA as they interact on budget priorities. The 
USDA must maintain and administer a set of 
complex programs, fight for budget survival, and 
face a highly vocal and powerful set of vested in- 
terests. The BOB watches to keep all fiscal ex- 
penditures down, tries to control the uncontrolla- 
bles, and attempts to maximize financial opportu- 
nity for the Executive to initiate programs he de- 
sires. The CEA is primarily concerned with the 
composition of the budget (i.e., where funds are 
allocated, to which agencies, and types of pro- 
grams) and secondarily with the size of the bud- 
get. 

A very potent pressure force on budget priori- 
ties comes from the lobbyists, perhaps more on 
the input than the output side; i.e., the lime in- 
dustry seemingly wants the ACP program more 
than do the markets of the commodities produced 
by the program. These forces have a goal of max- 
imizing the flow-through of inputs in agriculture. 

Still another force is urbanization and legisla- 
tive reapportionment. I would like to call your 
attention to the speech by Undersecretary J. Phil 
Campbell on April 16, 1969, to the American 
Turpentine Farmers Association Cooperative in 
Valdosta, Georgia. He laid it right on the line, 


perhaps symbolically for Agriculture. He said: 
Agriculture needs urban cooperation; legislators 
representing nonmetropolitan America have got 
to find out what the problems are: in urban Amer- 
ica and help solve them if they expect urban 
America to care about Agriculture. As examples 
of such problems, I might mention the increas- 
ingly high food prices which are regressive for 
low- and moderate-income families everywhere, 
particularly in times of inflation, no matter what 
the average proportion of income spent on food 
might be. H. H. Hourthakker also raised a perti- 
nent issue relative to high food prices last De- 
cember in North Carolina when he spoke of meat 
import levels—a subject filled with political dyna- 
mite,’ 

A discussion on budget priorities would be in- 
complete without a reference to Planning-Pro- 
graming-Budgeting Systems (PPBS), which is a 
major attempt to focus economic analysis on ma- 
jor policy issues. The subject is well discussed in 
Vol. II of the PPBS series put out by the JEC in 
1969. Jack Carlson, the Assistant BOB Director 
in charge of PPBS presents BOB’s viewpoint well 
[1, p. 613]. Contrary views are also expressed, 
such as those by Aaron Wildavsky who objects 
to trying to quantify so many qualitative factors 
[6, p. 835]. But as Jim Bonnen has expressed so 
often, if not PPBS, what system will help evalu- 
ate and rank the multitudinous programs be- 
tween agencies and within agencies? 

For example, how would you compare (a) the 
158 recommendations made by the National Ad- 
visory Commission on Rural Poverty [2] which, 
roughly costed out, approached $41 billion in 
1968 with (b) the $5.9 billion estimated net cost 
increase for a 1971 plan implementation advanced 
by the President’s Commission on Income Main- 
tenance, which is estimated to reach about 10.5 
million families? 

In my final section, I would like to ask some 
questions to which I believe professional econo- 
mists will have to attempt answers in the near 
future. Perhaps, pragmatically, answers cannot 
be found—i.e., “I found the answer, but then you 
changed the question!” —but I believe we must 
try. 


f 


*I might -say in this respect that while perhaps a | 


Ralph Nader would be more effective in helping to lower 
food -prices at the retail level than either the USDA 
or CEA, there would still be unresolved questions of 
income equity and distribution within the agricultural 
industry. p 
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Since there is little budget for new programs, 
since Agriculture already has a large budget, and 
since most “new program thrusts” derive from 
the demise of old programs, what, if anything, 
can be done to reduce Agriculture’s vulnerability 
to attack from all sides and to cement the loss of 
its historically favored place on the national bud- 
get agenda? For instance, in a proposed agency 
reorganization, will the USDA lose the food and 
nutrition programs to HEW; will pesticide con- 
trol responsibilities slip to some new Environ- 
mental Control Agency; will the Forest and Soil 
Conservation Services go to Interior? 

With the need evident for more informed deci- 
sion making on more subjects that have more 
ramifications than ever before, how can the 
USDA program-policy-priority decision-making 
group become less a closed shop and thereby be- 
come more effective and believable in providing 
documentation and analyses of program priori- 
ties and in selling these priorities to BOB and 
Congress? What can we in the land-grant col- 
Jeges do to help identify realistic task and pro- 
gram priorities and obtain their funding? 

Since economic analysis may be a fairly insig- 
nificant factor in the priority-determining process 
unless political considerations are neutralized, 
and since determination of the actual program 
funding is done by Congress where political 
prowess is supreme, what might be done by econ- 
omists and others to reduce the time that top off- 
cials need to learn their ropes at public expense 
of money, time, program opportunities, and mo- 
mentum lost? What are the opportunity costs of 
political transition (within a Department as well 
as between Administrations) and how might they 
be reduced? Are our land-grant and private edu- 
cational systems training people to be politically 
responsive, yet able to present and establish a 
firm “‘well-prioritied” program? Have we identi- 
fied the essential characteristics for top leader- 
ship necessary to discover quickly the rules of 
the game and to be willing to exercise them soon 
enough to be positively effective in gaining bud- 
getary support for a particular clientele? 

Since it is difficult, if not impossible, for a Di- 
rector of BOB or Secretary of Agriculture to 
drastically alter programs containing subsidies to 
middle- or high-income groups, what if anything 
can be done to contain or eliminate the growing 
conflict of values and program inconsistencies be- 
tween vested interests on the input and process- 
ing sides of the agricultural industry and the 
middle- to low-income farm producer and nonmet- 
ropolitan resident? What can be done to insure 
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that consumers and low-volume producers will 
not come off “second best” in the trade-offs be- 
tween functionally related groups (whose goals 
are economic and technological efficiency), pro- 
grams that increase social equity, and the protec- 
tion of political power? 

Given that one has to choose sides on political 
subjects such as funding, can the USDA afford 
even to attempt to be objective in its claims on 
budget if no other agency is? Can the USDA af- 
ford not to have a specific program and priority 
system that it is willing to enunciate and for 
which it will fight? This question arises partially 
from the fact that, in toto, more funds for re- 
search come to most experiment stations from 
non-USDA sources than from the USDA, and it 
seems quite likely that this trend will increase. 

If one danger of a move to decentralize the de- 
termination of funding priorities is to solidify the 
status quo, what can be done to escape vested in- 
terests long enough to express and initiate new 
priorities that make redirection of program and 
budget possible? 

And finally, on a slightly different tack, are we 
in the profession as responsive as we might be 
to questions from Congress or our state 
legislatures? Are we concerned that these institu- 
tions should obtain our best analytical input con- 
cerning present programs and their plausible ex- 
tensions? Are we willing to reward our colleagues 
who deal with the social and economic problems 
emanating from the increased productivity of re- 
sources in agriculture? Can we attack problems 
in agriculture without being called “enemies”? 
(Here I am thinking of John Schnittker’s and 
Walter Wilcox’s pioneering and effective work on 
the question of payment limitations, done on the 
premise that in order to maintain a viable farm 
program one must eliminate present abuses). 

In conclusion, there is no substitute for enter- 
ing the public policy arena if we wish to be effec- 
tive in helping to determine budget allocations 
and priorities. It is quite clear that if we do not, 
we shall be done to. Without competent people 
communicating with the “right” people on the 
“right” questions, we shall lose out to an increas- 
ingly urban-dominated economy. Further, con- 
tinued fragmentation among the agricultural in- 
terests, combined with ineffective leadership in 
gaining policy and program unity for nonmetro- 
politan areas, will ultimately lead to reduced 
budgets for us at both the federal and state lev- 
els. As problem-solving economists, we can no 
longer assume the posture of budget compla- 
cency. 
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The End of Agrarianism: Fission of the 
Political Economy of Agriculture 


Lauren SoTa 


paper, began in the United States shortly 

after the Civil War and has reached its 
end now, about a century later. The rural econ- 
omy has subdivided. This change in the economic 
structure has long been recognized by agricul- 
tural economists but has not been fully appreci- 
ated yet by the working politicians. The new 
shape of the rural economy is beginning to be un- 
derstood more widely, however, and will be an 
Increasing factor in national agricultural and ru- 
ral policy priorities from now on. 

One could define agrarianism as covering all 
forms of political agitation in the interests of 
farmers, which must have begun as soon as some 
smart operators began to specialize in trading 
grain for sheepskins not long after agriculture it- 
self began. Or we could say that agrarianism is 
the idealization of farming as the basic occupa- 
tion of man: agricultural fundamentalism, begin- 
_ ning perhaps with Tiberius Gracchus and his 
brother Gaius, who wanted to protect the small 
farmer by means of land reform and limits on 
landholding. The Gracchi (162 to 121 B.C.) 
were the first prominent politicans to campaign 
for the family farm as the foundation of the good 
society. They were assassinated on the order of 
patrician Romans of the landed estates; but their 
idea lived on and has been a powerful one in 
many countries since, especially in the United 
States. Surely the Homestead Act and the 160- 
acre limit on land for public irrigation water owe 
something to Tiberius Gracchus. 

For my purposes, however, agrarianism is a 
symptom of the industrial revolution. It rises in 
the United States not with Thomas Jefferson and 
does not rest on the doctrines of the physiocrats. 
My agrarianism begins about 1870 with the pro- 
test movements of oppressed farmers, squeezed 
between high costs and low prices, especially in 
the western Middle West, what Saloutos and 
Hicks [2] called the region of agricultural dis- 
content. 
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I 
The reason I have taken the early years after 
the Civil War as the beginning of American- 
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style agrarian politics is that this period seems 
to me to mark the formation of a clear and sepa- 
rate agricultural political entity. 

Prior to the Civil War, such a high proportion 
of the American population was directly engaged 
in agriculture or living in small farming commu- 
nities that one might say the dominant political 
interest of the country was agricultural. To be 
sure, the development of manufacturing was 


gaining momentum behind the protective tariff. 


The growing seaboard cities, with banking and 
commercial interests, expressed different goals 
from those of farmers. One could say that the 
Shays rebellion, the whiskey rebellion, and other 
episodes of unrest demonstrated the special polit- 
ical interest of farmers at an earlier time. 

However, it was after the Civil War that the 
rise of American manufacturing, the railroads, 
and other nonagricultural business created a di- 
chotomy of political interests and vigorous con- 
tention between them and farmers. Farmers saw 
that their economic fate was not dependent solely 
on their own skill and labor but upon the market 
economy, the banks, railroads, wholesaling, manu- 
facturing. Farmers began to join together in po- 
litical organizations to fight for their interests. 
The family farm had been reaffirmed and sancti- 
fied in the Homestead Act of 1862, and the 
homesteading of new lands west of the Missouri 
River was in full, covered-wagon parade. At the 
same time farmers were being given a new special 
department in the federal government, and states 
were installing departments and agencies devoted 
to the development of agriculture. Most impor- 
tant of all, the land-grant college system of rural 
education and agricultural research was sinking 
its roots into the American soil. The tillers of the 
soil were going to have their own colleges and 
their own departments in agriculture. 

Farmers found that despite the free land and 
all the attention they were getting in govern- 
ment, it was tough going out on the plains. They 
suffered severe declines in prices of grains and 
livestock, while being confronted with high 
freight rates and high prices of tariff-protected 
manufactured goods. One of the big political is- 
sues was the greenback question. During the 
Civil War the government had issued about $400 
million in greenbacks, and at the end of the war 
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these paper dollars amounted to somewhat more 
than half the total currency in circulation. Bene- 
dict described the issue in his history of farm 
policy [1]: 

“The Eastern bankers, and most political lead- 
ers, took it for granted that the greenbacks 
would be retired and that the currency would 
again be made redeemable at face value in gold. 
That action, however, would inevitably reduce 
the amount of money in circulation and depress 
prices... 

“The farmers of the western states soon came 
to have other views. Their prices were falling... 
Many of them were debtors. Lower prices and 
scarcity of money would make it harder to meet 


their obligations and could be of benefit only to- 


the money lenders of the East and to city con- 
sumers.” 

Western politicians, notably James Baird 
Weaver of Iowa, took up the plea of the farmers 
and fought the hard-money interests who wanted 
to get back on the gold standard and exalt the 
international standing of the dollar. A portion of 
the greenbacks was retired despite strident pro- 
tests. The agrarian greenbackers formed the 
Greenback Party and put forward candidates for 
president in 1876, 1880 and 1884. They won sev- 
eral congressional seats and succeeded in passing 
a law in 1878 prohibiting further contraction of 
greenbacks. But the hard-money men really had 
won. 

As Benedict said, “The farmers lost in this 
first major struggle over national policy ... They 
found themselves battling a complex enemy 
which they only vaguely understood, namely, the 
disastrous decline in prices of their products and 
the increasing burden of their debts. While they 
had gained a minor victory in checking the re- 
tirement of the greenbacks, the tide was against 
them.” 

Farmers and rural people generally felt a com- 
munity of interest in fighting the railroads, the 
industrial trusts, and the banks (usually called 
“the Eastern financial power” in political 
speeches). Agrarian leaders stood for free silver 
and cheap money. Many of them in the last half 
of the nineteenth century opposed the high-tariff 
policies of the manufacturing interests. Weaver, 
for example, who was the Greenbacker candidate 
for president in 1880 and the Populist candidate 
in 1892, though known mainly for his easy 
money heresies, was a vigorous low-tariff advo- 
cate. . 

Weaver, Mrs. Mary Lease (the firebrand from 
Kansas) and other radicals never represented. a 


majority of the farmers even during the long pe- 
riod of low prices and hard times in the 1870’s 
and 80’s, When prices began to rise their influ- 
ence faded, and conservative agrarianism took 
over. 


I 


A more important expression of agrarianism 
during the last half of the nineteenth century was 
the steady advance of the public institutions of 
education and research. The early Grangers, the 
Greenbackers, and the Populists were left-wing, 
protest movements. They represented industrial 
workers and other disadvantaged elements of the 
industrializing, urbanizing society, as well as 
farmers. The land-grant colleges and the state 
agricultural commodity organizations represented 
the conservative elite of agriculture who saw 
their way to prosperity in improved technology. 

The agricultural establishment grew to power 
on the theme of more efficient production. The 
farmer was to be given status as an independent 
business man; he was not to he considered a 
lowly peasant, as in the old countries of Europe, 
but a man of dignity and worth. The land-grant 
system was a new American idea to make educa- . 
tion available to the sons of the farmer and the 
workingman. ‘ 

The new people’s universities were still more 
unique in that their role soon included off-cam- 
pus education for the farm population. They be- 
came agencies of economic development—not 
just of academic learning. They were in them- 
selves agrarian pressure groups, tied to commod- 
ity organizations and federal and state govern- 
ments. 

In World War I and after, the land-grant col- 
leges in effect established their own statewide in- 
frastructures, including the county agents and 
county bureaus of farmer cooperators. Before 
long these bureaus federated into state and na- 
tional farm organizations, subsidized by public 
funds and nursed to strength by the land-grant 
colleges. The Farm Bureau-land-grant college 
complex became a strong political machine in 
most of the rural states. 

Both radical-protest agrarianisro and conser- 
vative-scientific-educational agrarianism were 
based on a universality of farmer interests and 
objectives. James Weaver, who was ahead of his 
times in many ways, spoke of the danger of con- 
centration of land in the hands cf big farmers 
and ‘was alarmed about the increase of farm ten- 
ancy. For the most part, however, rural politi- 
cians assumed a fairly homogeneous farming 


structure, with the exception always of the large 
plantations in the South. All agricultural policy 
was directed to farmers in general. 

Although one can detect signs of change dur- 
ing the 1930s—in the organization of the Farm 
Security Administration (now Farmers Home 
Administration), for example—most farm policy 
proposals and farm legislation were aimed at 
farmers as though they were all alike, with simi- 
lar problems, The McNary-Haugen proposals, 
the Land Banks and other farm credit agencies, 
the farm cooperative movement, the Agricultural 
Adjustment Administration, and the other New 
Deal farm programs were intended to apply to 
all kinds of farmers. These policies and programs 
assumed an agriculture of six million farms of 
near-equal size and few extremes in income at el- 
ther end. All policies were designed to eros the 
family farm. 


wW 


But the overpowering emphasis on agricultural 
research and education, on the introduction of 
new technology, carried the seeds of destruction 
of the homogeneous farm political economy. The 
industrial revolution in agriculture, and the tech- 
_ nological progress of the whole society, caused 
the fission of the farm economy in three ways. 

First, the advance of technology resulted in a 
speedup of the historic movement of people from 
rural areas to urban areas, Labor requirements 
were reduced, farms consolidated and enlarged. 
The size of the farming industry was drastically 
reduced, in people employed, especially in rela- 
tion to the rest of the economy. 

Second, this transformation to a large-farm 
business—still mostly family farms in the sense 
of being single-family operations—left a back- 
wash of farm people who could not keep up with 
the industrial revolution. They were left with few 
resources of land and capital, little education, 
and low productivity. Increasingly, since World 
War II, we have seen a widening of the income 
gap in farming. We now have a high-income, 
business agriculture of one million farms and 
with earnings per person that compare favorably 
with those in the nonfarm economy. Left behind 
is a much larger group of people in farming with 
sub-par incomes, many of them desperately poor. 
Modernization of agriculture has widened in- 
equality. 

Third, modern technology resulted in increas- 
ing specialization of agricultural production. Un- 
til the 1940’s one could assume that most farm- 
ing in the Middle West was general farming, with 
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some grain, some livestock, some dairying, some 
poultry. There was a substantial difference be- 
tween the cotton South and the northern states in 
type of agriculture. But probably 75 percent of 
the nation’s farms were general farms whose op- 
erations had truly common interests. Today there 
are more grain farms, cattle-feeding enterprises, 
hog farms, poultry factories, and so on—each 
with special economic and political interests. 


IV 


In spite of this remarkable transformation of 
American agriculture, much of the traditional 
ideology, the agricultural fundamentalism, the 
old institutions, and the political attitudes re- 
main. The agricultural establishment still garners 
large funds for 4-H Club activities, including ob- 
solete livestock judging and showing; vocational 
agriculture instruction flourishes in rural high 
schools, most of whose graduates inevitably leave 
agriculture. 

The land-grant universities continue to devote 
the overwhelming portion of their research and 
educational funds to the promotion of agricul- 
tural technology and the service of the highest- 
income farmers. They have not yet given any- 
where near the attention in either research or ed- 
ucation to the problems of the bypassed poor 
farmers and bypassed rural communities that 
their numbers justify—to say nothing of help on 
the basis of need. 

The agricultural education-research-congres- 
sional complex still carries on as though the 
United States were in desperate need of new pro- 
duction technology and more farm output, no 
matter what the cost in redundant people left in 
rural areas. If there was ever an example of a 
good thing overdone, this is it. Moreover, the ag- 
ricultural education establishment has yet to rec- 
ognize, in its priorities and budgeting for re- 
search and education, any relation between the 
surplus problems of commercial agriculture and 
the continued pumping in of production-increas- 
ing technology to the industry. 

The most glaring example in this picture is the 
heavy, continued public investment in reclama- 
tion and irrigation of cropland at the same time 
that commercial agriculture is plagued with sur- 
plus capacity. The public pays a double cost 
here: first for the irrigation subsidies and then 
for the extra cost of land diversion and farm pro- 
gram payments in nonirrigated areas made neces- 
sary by thé added output on the irrigated lands. 
In addition, this development of desert land for 
crop production has reduced income of farmers 
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who grow crops not under the commodity sup- 
port programs in the. nonirrigated areas. It has 
brought about glaringly uneconomic regional 
shifts in crop production. 

Howe and Easter estimate that between $110 
million and $239 million of the annual payments 
under the three major commodity programs and 
about $19 million in sugar payments can be at- 
tributed to production on reclamation. land 
brought in between 1944 and 1964,* Of course, 
this is only a portion of the total cost to the na- 
tion from this unwise and reckless forging ahead 
with land reclamation. 

The agricultural research and education insti- 
tutions are not the sole villains in this waste of 
resources, but it must be said that they have 
done little to attempt to halt it. The syndrome is 
parallel in some ways to the unchecked drive of 
the military-industrial complex for more and 
newer weapons and to the drive for space travel. 
If some new technological feat can be performed, 
it will be performed—regardless of economic or 
social considerations. 

Agricultural supply businesses, the greatest 
beneficiaries of this public investment in more 
agricultural technology, keep cheering the “ag” 
colleges on—providing funds for research which 
the colleges are glad to accept. The power of de- 
cision over what kinds of research to do is thus in 
some measure given over to special interests. 

Until now the agricultural establishment has 
been able to maintain this order of priorities and 
to get government programs to protect farm in- 
come at the same time. The agrarian politics of 
corn and cotton, trading off benefits North and 
South, has been effective in maintaining income- 
support programs for the leading commercial 
producers. This agrarian politics has depended 
on tolerance by the North of southern racism and 
poverty. Despite the Civil War and libertarian 
laws and ideals, northern politicians were ready 
to let slavery persist, so long as it wasn’t called 
that. 

All liberal U.S. secretaries of agriculture in re- 
cent years have gone along with this political ar- 
rangement, uttering only mild protests: Henry 
Wallace, Claude Wickard, Charles Brannan, and 
Orville Freeman all were able to close their eyes 
to severe discrimination against Negroes in De- 
partment of Agriculture programs in the South, 
including educational and research programs, as 
well as the farm income supports.? They could 


*From a study by Charles Howe and William Easter 
to be published by Resources for the Future, Inc. 
*The United States Civil Rights Commission reported 


rationalize this as a means of getting approval 
for the general appropriations they considered 
necessary for agriculture as a whole. 

The agricultural establishment also has been 
able to gain its ends in education, research, soil 
conservation, production control, and other pro- 
grams without giving much attention to the ill- 
fed people in both rural and urban areas. Here 
again it has been partly a political arrangement 
with the South, because of the control of the ag- 
ricultural committees in Congress by southern 
politicians. The land-grant universities and lib- 
eral city representatives in Congress have toler- 
ated this system. 


VI 

In my opinion, this toleration has reached its 
limit, and new priorities are about to be imposed 
upon agriculture if rural politicians do not take 
the lead in setting new priorities themselves. 

I am not basing this judgment on a simple 
reading that city voters outnumber rural voters 
and that city voters object to farm subsidies as 
such. No urban protest of any great significance 
ever has been made about the supply controls, 
price supports, or subsidies for farmers. Instead, 
new priorities are going to be demanded because 
of clashes over racial policy, programs to attack * 
poverty, food for the hungry, and stagnation of 
rural areas. 

In the rural politics of the future, the near fu- 
ture, there must be a sharper separation of com- 
mercial agricultural policy from the rest of rural 
policy. There must be a new politics of the poor 
and disadvantaged. Perhaps a comparison with 
the rise of industrial labor as a political constitu- 
ency is not too farfetched. Small towns, hired 
farm labor, hired labor of other types in rural 
areas, rural schools, rural small business—these 
interests will seek a new political voice. The pres- 
ent set of priorities, with commercial farmers get- 
ting all the attention, is unstable. The “trickle- 
down theory,” that commercial farm prosperity 


in 1965 that “the Department has generally failed to 
assume responsibility: for assuring equal opportunity and 
equal treatment to all those entitled to benefit from its 
programs” [3]. More recent reports of the Rights Com- 
mission staff show that despite regulations issued by 
USDA this discrimination still prevails in USDA and 
state agricultural programs to a shocking extent. See, 
for example, the staff report on agricultural extension in 
Mississippi of June 1969. 

A change may be on the way, however, despite the 
Nixoft Administration’s so-called “Southern strategy.” 
On August 6, 1970, the Justice Department joined in a 
suit to force the Auburn University Extension Service 
to desegregate education programs for youths and adults. 
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means rural community welfare, has been ex- 
ploded. 

Finally, we can see that protection of the envi- 
ronment is a new consideration in agricultural 
policy that is gaining a hearing. As agricultural 
educators and researchers have tended to ignore 
the consequences of their work in creating farm 
surpluses and leaving a sizable segment of agri- 
culture in poverty, so have they ignored the con- 
sequences of their work on the natural environ- 
ment. 

Soil conservation, I believe, is entering a new 
era. It will be motivated not by farm profits, not 
by preservation of food output capacity, but by 
the national demand for clean water, clean air, 
and pure food. Also, we shall look on conserva- 
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tion agencies as instruments for keeping a natu- 
ral environment, with recreational facilities for 
city people and a remnant of true wilderness. 

Agricultural politics is still geared to the cotton 
and corn trade-off era of gravy for commercial 
agriculture, its suppliers, and its educational-re- 
search service agencies. Priorities in use of na- 
tional resources can no longer be determined this 
way. Agriculture, especially the commercial agri- 
cultural organizations, will have to set new prior- 
ities on its own if it hopes to maintain the gov- 
ernmental supply-management and subsidy pro- 
grams it needs. Agrarian politics based on nine- 
teenth century farm organization and nineteenth 
century farm development needs no longer will 
fit the requirements of the 1970’s and 80’s. 
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Discussion: Car. F. KeaxnzeL, University of Texas 


I concur with much that Lauren Soth said but 
disagree that there need be “a sharper separation 
of commercial agricultural policy from the rest of 
rural policy.” Agriculture has too many minority 
groups now. Even highly commercial enterprisers 
are having their family living incomes eroded. 
Agriculture must give up its voluntarism and 
must court the small town and city population to 
mount an effective new agrarianist cause. 

I cannot accept Soth’s indiscriminate attack on 
irrigation in the West. This is a form of provin- 
. Clalism. Human beings do live west of the 98th 
Meridian, and they need ways of making a living 
too. 

Irrigation and reclamation, when dominated 
by large-scale operations and “getting in bed” 
with corporate interests outside agriculture, need 
drastic surgery. But small irrigated acreage, tied 
to dryland use, is essential for a stable agricul- 
ture in the semi-arid and arid West. This has 
been incorporated into the concept of “area di- 
versification,” i.e., smaller irrigated parcels com- 
bined with dryland cropping and ranching lands, 
even if these lands are considerable distances 
apart. It makes for denser agglomerate settle- 
ment and services accessibility in strategic areas. 

Such adapted land-use patterns have been 
twice rejected by the humid area establishment: 


once when Major John W. Powell’s proposals 
were denied and once in the decade of the for- 
ties. I have respect for Soth, so I am trying to 
keep him from committing a third offense against 
the West. 

Tim Wallace might have suggested a national 
budget built out of the total income produced 
and received by each of the little microecono- 
mies, at least by regions. It would be possible, 
then, to determine the income deficit and income 
windfall benefit regions for the entire nation. 
Transfer payments to the deficit regions could 
then be made, rather than allow this to be settled 
by inadequate market-place forces and by inter- 
nal migration. That would be an intelligent bud- 
get. 

International trade and monetary policy can 
supply the model for this necessary regional ac- 
counting within a nation. An unbalanced income 
for highly productive inputs by agriculture and 
the rural segment of the nation identify a basic 
problem. 

The semi-arid and arid West, except for the 
few large city oases, are sparsely populated. In 
today’s “economics of abundance,” space has be- 
come an overriding social cost for all who live in 
sparsely populated regions, and is invading for- 
merly more densely settled rural areas too. 
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Depopulation of these sparsely populated re- 
gions is undesirable because of the need for soil, 
water, and other resource conservation. Nor can 
one argue for a lower standard of living for these 
residents. An optimum population number for 
the sparsely populated areas is necessary to sup- 
port a parity standard of living. This often re- 
quires more rather than the fewer residents that 
now prevail under the stress of population exodus 
—merely to obtain the benefit of the turnover 


multiplier effect of original income. 

There can be some concentration of population 
accomplished by means of area diversification. 
Also, equity demands region-by-region total in- 
put and output accounting so that transfer pay- 
ments can be made to income deficit areas. This 
obviously calls for public programs of many 
kinds. Economic and political unity of all resi- 
dents of sparsely populated areas is essential for 
this new agrarianism. 


Discussion: Rosert W. Rupp, University of Kentucky 


Mr. Soth has provided a useful historical re- 
view of some of the major lines of influence upon 
the power structure of American agriculture. He 
foresees the very imminent disappearance of this 
farm power enclave unless it changes its mode of 
behavior. 

In stating his judgments of the imminent 
breaking apart of farm political power, Mr. Soth 
singled out the land-grant university as one of 
the kinds of agencies which has, through the con- 
tinuing outpouring of improved agricultural tech- 
nology, been a major contributor to the farm 
problem while neglecting the concerns of the low- 
est income sector of rural America and doing lit- 
tle by way of research on the problems of the ru- 
ral poor. | 

It is my impression, however, that there has 
been fairly general agreement upon the benefits 
that the American consumer has enjoyed in lower 
costs of food and fiber due to technological ad- 
vances in agriculture, albeit at the cost of the 
continuing need to adjust total output in agricul- 
ture as capital-using, labor-saving, cost-reducing 
innovations are added to the stock in trade of to- 
day’s agribusiness operator. In fact, Mr. Soth 
pays significant tribute to this feature in - his 
book, An Embarrassment of Plenty [2, pp. 72, 
74]. During the last few years there has been a ris- 
ing tide of public interest and concern with the 
problems of the rural poor, and a long-standing 
-recognition that the problems of the rural poor 
do not respond to commercial farm programs. A 
series of federal programs have been developed to 
aid the poor, with no genuinely significant break- 


throughs as yet. It is perhaps true that the land- 
grant universities have not played major roles in 
these developments. However, the resources for 
agricultural research that these institutions pos- 
sess in their colleges of agriculture are heavily 
weighted toward the biological sciences.1 The 
problem of adapting these resources to a thrust 
that is not geared to commercial agriculture is 
both complex and long in duration. 

As I look at the present and try to conjecture 
what the political future of agriculture will be,, 
my view is modestly different from Mr. Soth’s. I 
continue to be impressed with the ability of com- 
mercial agriculture to get three billions of dollars 
in transfer payments annually via the Congress. 
Indeed, I share perhaps the surprise of many 
that the shift to direct payments from loan and 
storage price supports a few years ago was not 
followed by a withdrawal of payments, albeit 
gradually, as an urbanized Congress seeks to dis- 
engage this form of aid to a group, some of whose 
members no longer require such help. While the 
trend toward declining political influence of agri-? 
culture is established, I do not expect to see a 
sudden collapse of farm political support, which 
has been working in some of the same directions 
as the political effort of agricultural supply firms 
to bolster a continuance of commercial farm-type 
legislation. 


*See, for example, A National Program for Research in 
Agriculture [1, p. 189] for the distribution of scientist 
man-years among disciplines in the lang-grant experi- 
ment stations. 
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Discussion: J. B. Wxcxorr, University of Massachusetts 


Lauren Soth’s assertion that the land-grant in- 
stitutions have not given sufficient attention to 
poor farmers and have bypassed rural communi- 
ties is supported by the evidence. In addition, 
these institutions currently may be bypassing the 
rural poor for a more attractive audience—the 
urban poor. This is partly because of the ten- 
dency to arbitrarily separate “rural” and 
“urban” in spite of the fact that current commu- 
nication and transportation technology makes 
such a division largely meaningless. 

Analysis has shown that the rural poor have 
not enjoyed equal application of all social legisla- 
tion. For example, unemployment compensation, 
Social Security, access to health and welfare pro- 
grams, and many other public programs have not 
been available equally to rural people. This has 
contributed to the flow of low-income persons 
from rural areas to the cities where they could 
enjoy a higher standard of living and level of 
public services, even if unemployed. Implementa- 
tion of our social legislation equally for all citi- 
zens regardless of spatial location might stem this 
migration. 

The criticism of the continuation of the devel- 
‘opment of irrigation agriculture and the hypothe- 
sized uneconomic transfer of agricultural produc- 
tion rests on an implicit assumption of homo- 
geneity in agricultural production functions in all 
parts of the country. This is obviously not the 
case. Many of the products produced on the irri- 
gated areas, particularly in the southwestern part 
of the United States, cannot be produced in the 
Corn Belt or Great Plains. Thus, I would argue 
that the public funds invested in these irrigation 
projects may be a small price to pay for the con- 
tribution these foodstuffs have made to our stan- 
dard of living and level of nutrition. I further 
suspect that short-run and long-run analyses of 
these public investments might result in substan- 
tially different conclusions. Certainly the differ- 
ential temporal and regional impacts cannot be 
ignored, 

The suggestion that “special interest” money 
has had undue influence in determining the direc- 


tion of research cannot be accepted without ques- 
tion. The total volume of these funds has been 
relatively small. In addition, I would argue that 
the availability of the special interests funds may 
have released other available funds to research 
efforts which otherwise would not have been con- 
ducted. The release of such funds might be one of 
the mechanisms for gradually shifting research to 
presently lower priorities within the establish- 
ment. 

Separating the policies for commercial ag- 
riculture from the rest of rural policy is abso- 
lutely essential. However, the policies for treat- 
ing the disadvantaged in rural areas should not 
differ from those of treating the disadvantaged in 
urban areas. The support of this contention by 
our rural legislators and the removal of the fund- 
ing of rural poverty problems from the Depart- 
ment of Agriculture to HEW or HUD might per- 
mit increased flexibility in agricultural policy. 

Although it is recognized that the farm bloc 
has largely disappeared, rural legislators may 
continue to have considerable influence. Urban 
legislators are very conscious of the seriousness 
of their constituents’ problems. Thus, it may be a 
rather minor trade-off to grant concessions to ag- 
riculture in return for the rural legislators’ votes 
on urban programs. A further implication is that 
many of the resources needed to improve envi- 
ronmental quality for urban constituents must 
come from the rural areas. Programs designed to 
improve the quality of urban life may have ma- 
jor impacts on adjacent rural areas. 

George Tolley has expressed a view that rural 
and urban policy makers may have essentially 
common policy goals. For example, he says, “... 
there is an identity of goals not reflected in the 
traditional grabbing contest between rural and 
urban interests. Representatives of the rural 
constituencies should take advantage of the na- 
tional mood to do something about urban prob- 
lems and throw their support to the carrot pro- 
grams from which they themselves have so much 
to gain” [1, p. 95]. This seems to me to be the 
proper perspective for rural policy in the 70’s. 
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Farmers Union Coalition Position 
~ Reusen L. JOHNSON 


N July 21, 1970, the House Agriculture 
Committee voted on new farm legislation 
to be known as the “Agricultural Act of 

1970.” The new measure would become effective 
upon the expiration of the existing “Food and 
Agriculture Act of 1965” on December 31, 1970. 

The bill was a bipartisan effort between Chair- 
man Poage (D-Tex.) and the Ranking Minority 
Member, Page Belcher (R-Okla.), and is being re- 
ferred to as a “consensus” on farm legislation. 
Nothing could be further from the truth, as it 
embraces very few of the National Farm Coali- 
tion’s objectives. 

The last few weeks have been filled with meet- 
ings between Coalition and cotton organizations’ 
leadership groups in an effort to cement support 
behind feed grains and wheat committee Print 
No. 4, as it was passed by the full House Agri- 
' culture Committee on June 2, 1970, by a vote of 
17-14. 

We had reason to believe that a marriage had 
been made between the cotton groups and the 
National Farm Coalition, but there’s many a slip 
betwixt the cup and the lip—thus, the outcome 
of the vote on substituting Committee Print No. 
4 into the farm bill for Print 7 (Administra- 
tion’s). 

The leadership would not accept the June 2 
vote that made Print 4 the wheat and feed grain 
section of the new farm bill; therefore, when the 
bill came before the full committee on July 21, 
1970, it contained Print 7. The move to sustain 
the June 2 vote lost 21-13, and the following 
move by Tom Foley (D-Wash.) to substitute 
Print 4 for Print 7 lost also by the same vote. 

From June 2 to July 21, for reasons known 
only to them, we lost Representatives May, 
Mayne, and Sebelius on the Republican side and 
Representative Walter Jones on the Democratic 
side. 


` Coalition Effort 
The news media, especially the farm press, will 
interpret H.R. 18546, the “Agricultural Act of 
Reusen L. Jorwson is director of legislative services 
for the National Farmers Union. 
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1970”' as reported by the House Agriculture 
Committee, as a defeat for the Coalition. 

Although the legislation does not measure up 
to our standards for maintaining—let alone im- 
proving—farm income, we were successful in 
many ways. 

We stopped; (1) massive whole-farm land re- 
tirement; (2) price based on world markets; (3) 
prices based on a moving three-year market aver- 
age. We saved: (1) 100 percent of parity pay- 
ment on domestic wheat certificates; (2) present 
land retirement programs; (3) price support pro- 
grams on major commodities; (4) extension of 
the Wool Act and incentive payments. We ob- 
tained: (1) extension of the Class I base plan for 
milk and (2) suspension of the operation of the 
mandatory butterfat price support program. 

We failed to improve farm income—this is a 
must, We will fight in the Senate to add price 


protection to agriculture and “price fairness’ inè 


agriculture through the parity concept and floors 
under support prices. On this important point 
there was no “consensus!” 


Provisions of House-Passed Farm Bill 


The three-year farm bill approved by the 
House, 212 to 171, covers cotton, feed grains, 
wheat, wool and dairy, an extension of Public 
Law 480, and several other miscellaneous provi- 
sions. 

The Wool Act is continued in its present form, 
while the dairy provisions include a modified 
Class I base plan; suspension of a mandatory 
butterfat price support program for farm-sepa- 
rated cream; extension of the armed services and 
veterans hospitals milk program, and exten- 
sion of indemnity payments to dairy farmers for 
milk contaminated by pesticides. 

The general provisions continue the cropland 
conversion and greenspan programs, establish an 
indemnity payment for beekeepers because of 
pesticides, and continue the current exemptions 
from marketing quotas for boiled peanuts. 

It also approved a $55,000 payment limitation 
per crop, which applies to cotton, feed grains, 
and wheat. Set-aside requiremerits are also in- 
cluded for the three cqmmodities just mentioned. 


Soe 
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In the case of feed grains, price support pay- 
ments would be made to participating farmers in 
the amount of the differences between $1.35 per 
bushel for corn and the average market price for 
the first five months of the marketing year. In no 
event, however, could payments be less than 32 
cents per bushel for corn. Grain sorghum and 
barley price supports and payments would be in 
relation to corn. The loan level would be from 
zero to 90 percent of feed grain parity prices. 
Farmers would be required to set aside cropland 
at the discretion of the Secretary. Preliminary 
payments of 32 cents per bushel for corn would 
be made to farmers, but in no event would re- 
funds from farmers be required if the difference 
between the market price and $1.35 were less 
than 32 cents. 

In the case of wheat, a domestic allotment 
would be established and certificates would be is- 
sued to farmers in the amount of the difference 
between the parity price for wheat and the aver- 
age market price received by farmers during the 
first five months of the wheat marketing year. 
Preliminary payment would also be made to 
wheat farmers. Loan levels would be set at from 
zero to 100 percent of the parity price. A set- 
aside program would be required for participants 
‘under which producers would be required to di- 
vert acreage as required by the Secretary. 

The cotton section establishes a national base 
allotment of 11.5 million acres for the 1971 crop, 
and for the years 1972 and 1973 such base allot- 
ment for each year as the Secretary determines 
necessary to maintain adequate supplies. 

A guaranteed support of 35 cents per pound, 
basis Middling one-inch, is provided for on the 
estimated production from the 11.5 million acres 
for the 1971 crop. The rate for the 1972 and 

, 1973 crops would be adjusted up or down if the 
estimated production for each of these two crops 
were smaller or larger. Price support loans would 
be set at 90 percent of the estimated average 
world price. The payment would be the difference 
between 35 cents and the average market price 
for the first five months following the beginning 
of the marketing year but in no event less than 
15 cents per pound, and this payment shall not 
be reduced if the rate as finally determined is less 
than the rate of the preliminary payment. Pro- 
ducers may be required to set aside cropland not 

_ to exceed one-third of the cotton allotment in ad- 

' dition to conserving acres as a condition of eligi- 

bility for benefits under the program. Marketing 
quotas, penalties, and acreage restrictions would 
be suspended for the three-year period of the bill. 
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The bill also permits the sale and lease of allot- 
ments within the state and provisions for release 
and reapportionment of allotments. 


Farmers Union Position 


As the Senate moves to the task of restoring 
fairness and sanity to the farm bill, it faces a 
slightly confusing situation. No major farm orga- 
nization wholeheartedly supports the House- 
passed bill, something new in the annals of farm 
legislation. The confusion was compounded by 
President Nixon, who in an astonishing lapse told 
farmers in North Dakota that the bill provides 
“100 percent of parity,” which he said he favors. 
The National Farm Coalition refused to support 
the bill because it not only fails to provide “100 
percent of parity,” but nowhere near it. The 
Farm Bureau opposed the bill, describing it as a 
“warmed-over” version of previous legislation. 

Let there be no doubt about this point. It is 
not “warmed over.” It throws previous legisla- 
tion into the garbage can. Some 30 tightly printed 
pages of text of previous legislation is repealed by 
the bill. Few repealed sections are more revealing 
of the intent of the new bill than Sec. 331 of the 
Agricultural Adjustment Act of 1938, as amended, 
titled “Legislative Findings.” This section sets 
forth the sense of the farm program as it relates 
to wheat. It concludes with this summary: “The 
provisions of this part affording a cooperative 
plan to wheat producers are necessary in order to 
minimize recurring surpluses and shortages of 
wheat in interstate and foreign commerce, to pro- 
vide for the maintenance of adequate reserve 
supplies thereof, to provide for an adequate and 
orderly flow of wheat and its products in inter- 
state and foreign commerce at prices which are 
fair and reasonable to farmers and consumers, 
and to prevent acreage diverted from the produc- 
tion of wheat from adversely affecting other com- 
modities in interstate and foreign commerce.” 
What more sensible description of needs could be 
stated? What has changed in order to justify re- 
peal of these purposes? 

The language of repeal moves on to do away 
with proclamations of supplies and allotments, 
small farm exemptions, referendums, and price 
floors related to parity that have been a basic 
part of the law. 

What is substituted for this historic national 
policy is a program that turns the nation away 
from its pledge to protect farmers in direct rela- 
tion to their need of protection—under which 
price supports are related to costs of protection 
through the formula of parity. Scrapping the sys- 
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tem for quotas and allotments turns the nation to 
a policy that invites the chaos of unplanned pro- 
duction. 

The major reality that emerged while the Con- 
gress struggled with the new farm bill was the 
undue influence of the Executive branch. It is a 
situation that the Senate, in other circumstances, 
has proved it can handle. The House Agriculture 
Committee was virtually paralyzed for more than 
a year as the Administration withheld its recom- 
mendations. Then, when it finally came up with a 
clearly unacceptable program, months of hag- 
gling were necessary, during which time the Ad- 
ministration argued, absurdly, that it actually 
had no recommendation. Compounding the 
doubts and uncertainties arising out of the Ad- 
ministration’s shifty position were a series of 
costly administrative decisions that sent shock 
waves through rural America. These included 
cancellation of advance feed grains payments, re- 
duction in the soybean loan rate, and refusal to 
raise dairy price supports to the 90 percent of 
parity authorized by law. 

The Senate should look beyond the Adminis- 
tration for sound recommendations on the farm 
program. It should ask: Does the nation really 
want to risk chaos in the production of food and 
fiber? Surely the answer to this question is 
Nog.” i 

What the Administration should have pro- 
posed was a farm program that would have in- 
creased net farm income. And this would have 


been possible with no substantial increase in ex- 
penditures. Improved farm income would have 
been the result of improved price protection un- 
der the commodity loan prograra, and improved 
supply management under a strengthened com- 
modity-by-commodity acreage allotment pro- 


gram. 

Instead, the Nixon Administration decided to 
do away with price protection by lowering loans 
beneath market prices. And it decided to scrap 
the supply-management program, which has been 
working quite well, for a wholly untried land re- 
tirement plan called the “set-aside.” 

The advisability of a three-year farm program, 
which the Administration pushed through the 
House Agriculture Committee, is questionable. 
They say it will take the farm program beyond 
the next presidential election. They think that it 
will remove it as an issue in the campaign. It is 
very doubtful that this will work. In fact, I think 
I can assure them that if this farm program be- 
comes law, it will most certainly be an issue. In 
all fairness it should be an issue, so that voters 
will have a chance to express themselves. 

By scrapping parity as a basis for totaling up 
payments and prices received by farmers to fig- 


ure total income, the Nixon Adminstration has in. 


effect put a ceiling on farm income. It is ironic 
indeed that the Administration, having refused 
to fight inflation by putting a lid on wages and 
prices, would now with its farm bill put a lid on 
farm income. 


> 


Farm Policy Legislation for the 1970s: 
The Farm Bureau Position 


W. E. HAMILTON 


HEN I accepted this assignment last 

February, I mistakenly assumed that I 

would have plenty of time to prepare 
my paper. I was, of course, well aware of the fact 
that controversy over a major farm bill often ex- 
tends into the final days of a Congressional ses- 
sion; however, I was counting on an early ad- 
journment. 

While the slow progress of farm legislation 
through the Congress has made problems for me, 
the action that took place in the House of Repre- 
sentatives last week certainly makes this a good 
time to discuss farm policy. 

Controversy is not new to farm legislation. It 
is always difficult to solve economic problems 
through the political process and this seems to be 
particularly true in agriculture. The current con- 
troversy is a part of a battle over the direction of 
farm policy that has been going on almost con- 
tinuously since shortly after the end of World 
War II. The Food and Agriculture Act of 1965, 
which the Congress is now trying to replace, re- 
flected Congressional rejection of mandatory con- 
trols for feed grains and the 1963 referendum 
vote against wheat quotas. When the four-year 
term of the Act of 1965 was extended for an ad- 
ditional year in 1968, the supporters of this ac- 
tion argued that (1) the new Administration, to 
be elected in November 1968, would need addi- 
tional time to formulate and enact constructive 
proposals; and (2) a simple extension was the 
best way to dispose of a host of troublesome 
amendments, one of which would have placed a 

limit of $20,000 on individual payments. Thus, 
the 1968 extension of the 1965 Act provided a 
preview of the problems that have been encoun- 
tered this year. 

The development of new farm legislation has 
been complicated by the House Agriculture Com- 
mittee’s long-standing policy of tying a number 
of unrelated programs together in an omnibus 
bill. The obvious purpose of this policy is to 
force the supporters of individual proposals to 
support the Committee’s complete package. 
While the omnibus approach may tend to unite 
some supporters of unrelated proposals, it also 
can cause groups, such as Farm Bureau, to op- 
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pose the total package even though they favor 
portions of it. In addition, the omnibus approach 
concentrates attention on a few headline-type is- 
sues and slows down the legislative process, as 
proposals which could easily be passed are held 
up while Congressional committees haggle over 
more controversial subjects. 

The omnibus bill recently reported by the 
House Agriculture Committee covers seven major 
subjects—Public Law 480, which is also known 
as the Food for Peace Program; the conversion 
of cropland to other uses; and commodity pro- 
grams for wool, dairy products, feed grains, 
wheat, and cotton. 

Farm Bureau favors the Committee’s proposal 
for a three-year extension of P.L. 480. This is a 
popular program; however, it is a good example 
of a subject that deserves separate consideration 
on its own merits. 

Farm Bureau also favors an extension of the 
Wool Act except for the section of this Act which 
authorizes a compulsory check-off from producer 
payments for product promotion. In Farm Bu- 
reau’s view the wool program is a rather special 
case. Wool is an imported product; production 
has been declining; and payments are financed 
by import duties. Furthermore, the wool program 


‘does not involve an annual acreage diversion pro- 


gram or the use of government-owned commodity 
stocks to restrain increases in market prices. 

Prior to its last annual meeting, Farm Bureau 
opposed the provisions of the 1965 Act which au- 
thorize the inclusion of Class I base plans in fed- 
eral milk orders, although it supported the opera- 
tion of base plans by dairy cooperatives. While 
Farm Bureau is not convinced that the establish- 
ment of Class I base plans under federal orders is 
necessarily in the best long-run interest of milk 
producers, it now supports extension of the au- 
thority for such plans so that this issue can be 
considered in terms of the conditions existing in 
individual markets. 

Farm Bureau has long opposed the feed grain, 
cotton, and wheat programs authorized by the 
Act of 1965. In its view these programs are 
costly, ineffective, and contrary to farmers’ long- 
run interests. Four major issues are involved: 

Issue No. I relates to the special problems of 
low-income farmers. Commodity programs that 
tie government payments to such factors as acre- 
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age and yields do very little for the farmers who 
most need government assistance. Farm Bureau 
believes goverament farm policy should recognize 
that the problems of commercial farmers and the 
problems of farmers who do not have adequate 
resources for a successful farming operation need 
and deserve separate treatment. 

Issue No. 2 involves the use of government 
payments to compensate farmers for low market 
prices. Farm Bureau does not share the view that 
compensatory payments are less undesirable than 
other forms of government intervention in com- 
mercial agriculture. Programs designed to sup- 
port returns from the production of specific com- 
modities encourage the misallocation of re- 
sources, regardless of whether the support is 


made effective by payments or by other means. 


Any program that reduces risk by guaranteeing 
returns in advance of production will tend to en- 
courage a more intensive use of. available re- 
sources. 

The benefits of payment programs tend to be 
capitalized in much the same way as the benefits 
of other farm programs. Payments to producers 
of an export crop have much the same effect as 
an export subsidy, even when the payments are 
supposedly confined to the domestic portion of 
the crop. 

In addition, the payment approach misleads 
consumers with regard to the true cost of farm 
products, since a part of the cost is paid through 
taxes. Thus, payments reflect a “cheap food” 
philosophy which forces farmers to depend on ap- 
propriated funds for their income. While Farm 
Bureau opposes limitations on individual pay- 
ments as a matter of principle, it has recognized 
from the beginning that the payment approach 
would lead to limitations. This is no longer de- 
batable. Now that limitations have been en- 
dorsed by both the House and the Senate, it is to 
be expected that any limitation that may ulti- 
mately be agreed to this year will be progres- 
sively reduced in future years. This has serious 
implications, as the very existence of a govern- 
ment supply-management program means that 
the operators affected by limitations do not have 
the alternative of producing for a truly free mar- 
ket. 

Issue No. 3 relates to the provisions of current 
commodity programs that permit the sale of gov- 
ernment-owned commodities at prices only 
slightly above the government loan rates. The 
use of government stocks to set relatively low 
ceilings on market prices restricts opportunity for 
farmers to benefit from improvements in the sup- 


ply-demand situation and helps to keep them de- 
pendent on payments. 

Issue No. 4 involves the relative merits of an- 
nual programs that divert acreage on a partial- 
farm basis, in contrast to the retirement of crop- 
land under long-term contracts with emphasis on 
whole farms. 

The intended effects of annual diversion pro- 
grams can be, and are, offset in many ways—for 
example, by increasing the use of fertilizer and 
other production aids, by planting better seed, by 
changing cultural practices, and by rotating the 
acreage that is diverted. The fact that only a 
part of each participating farm is diverted en- 


courages a more intensive use of the land that re- \ 


mains in production. 

The long-term retirement of cropland on a 
whole-farm basis is a more effective approach be- 
cause it encourages relatively permanent adjust- 
ments in resource use without directly affecting 
the use of the resources that remain in agricul- 
ture, 

In order to overcome the disadvantages of the 
Food and Agriculture Act of 1965, Farm Bureau 
proposed legislation to change the direction of 
farm policy through an orderly transition to a 
market-oriented program that would minimize, 
government interference in the production and 
marketing of feed grains, wheat, cotton, and soy- 
beans. The major features of this legislation are: 

(1) Annual acreage diversion programs and 
compensatory payments would be phased out 
over a five-year period, with no limitations on in- 
dividual payments during the phase-out. 

(2) The retirement of cropland under long- 
term contracts with emphasis on whole farms 
would gradually be increased to at least 50 mil- 
lion acres as the annual diversion programs are 


phased out. 


A 
(3) Government loans on wheat, cotton, feed 


grains, and soybeans would be limited to not 
more than 85 percent of the previous three-year 
average market price. 

(4) The minimum price at which government- 
owned stocks can be returned to the market 
would be raised to 150 percent of the applicable 
loan rate plus carrying charges. 

(5) A special program would be provided to` 
help low-income farmers make a transition to re- 
tirement or more gainful employment. 

These proposals emphasize the use of pay- 
ments to get long-term adjustments in agriculture 
through cropland retirement and adjustment as- 
sistance to low-income farmers, rather than to 
supplement commodity prices. The proposed loan 
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program would give farmers a source of financing 
without piling up unmanageable surpluses. Loan 
rates would automatically, but gradually, adjust 
to changing conditions without the delay re- 
quired when each such change requires a political 
decision. The proposed increase in minimum re- 
sale prices for government stocks would protect 
the market for current production and provide an 
opportunity for market prices to rise above the 
support level. 

Farm Bureau’s recommendations were not se- 
riously considered by the House Agriculture 
Committee because a majority of its members 
supports the continuation of existing commodity 
programs. The Committee reported a series of 
proposals on feed grains, wheat, and cotton that 
in Farm Bureau’s view are little more than a 
camouflaged extension of the worst features of 
the Act of 1965, 

The Committee made no provision for retrain- 
ing or adjustment assistance to meet the special 
needs of low-income farmers. 

Instead of providing for a phase-out of 
compensatory payments on feed grains, wheat, 
and cotton, the Committee sought to assure a 
continuation of total expenditures for such pay- 
‚ments at approximately the current level for an- 
other three years, subject to a limitation of 
$55,000 per crop on individual payments. 

The Committee bill continues the govern- 
ment’s authority to sell CCC stocks at rel- 
atively low levels, although it makes some 
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changes in this authority that generally move in 
the direction recommended by Farm Bureau. 

The Committee bill actually increases empha- 

sis on the year-to-year diversion of cropland on a 
partial-farm basis. The acreage set-aside provi- 
sions of the Committee bill are designed to give 
farmers more freedom than current programs to 
plan the use of their cropland, but the set-aside 
approach is nonetheless an annual diversion pro- 
gram. 
The law that expires this year authorized the 
expenditure of up to $225 million per year for 
long-term cropland retirement programs. The 
Committee bill provides only token authoriza- 
tions of $10 million per year for each of two ex- 
perimental land-use adjustment programs, and 
only one of these is a new authorization. While 
these programs have merit, they do not provide 
adequate authority for an effective long-term 
cropland retirement program. 

Since the Committee bill clearly does not pro- 
vide for a change in the direction of farm policy, 
Farm Bureau had no alternative except to oppose 
its passage. The overriding factor back of the 
House vote to pass this legislation apparently 
was a desire, shared by the leaders of both politi- 
cal parties, to avoid major changes in farm policy 
until after the next presidential election. This il- 
lustrates the operation of the political process, 
but it probably means that farm policy will con- 
tinue to be a troublesome issue for at least an- 
other three years. 


Farm Legislation for the 1970's 


Don PAARLBERG 


ust a week ago today the House of Rep- 

resentatives passed a new three-year farm bill, 

212 votes to 171. The Senate will now take 
up the matter. The general prognosis is that we 
will have a new farm bill, somewhat like the bill 
that passed the House, before the end of this 
year’s session. 

The farm front is split. On the one hand is the 
Farm Bureau, the largest of the general farm or- 
ganizations, which wants to phase out of present 
control programs for feed grains, wheat, and cot- 
ton. On the other side is a group of farm orga- 
nizations known as the Farm Coalition, with 
combined membership totaling about as many as 
the Farm Bureau, wanting to increase the role of 
government. Analysts in the Department of Agri- 
culture consider that the reliance on commodity 
programs is now so great that the rapid phase-out 
desired by the Farm Bureau would be harmful. 
On the other hand, it appears clear that the Con- 
gress is unwilling to increase the intervention of 
Government in agriculture, which is the objective 
of the Coalition. 

The Department of Agriculture and the Agri- 
culture Committee of the House of Representa- 
tives, and now the House makes relatively small 
changes in existing programs, though the changes 
are such as to move us toward greater reliance on 
the market. 

The farm bill is unique in one major respect; 
it did not have the support of any major farm 
organization! Ordinarily the middle position 
taken by the Department and the Congress is po- 
litically attractive, expressing the views of a large 
_ number of open-minded individuals. But pres- 
ently, in agricultural policy, the middle position 
is the low point of a U-shaped frequency distri- 
bution. As such, it is inherently unstable. 

The draft legislation that the Department of 
Agriculture laid before the House Agriculture 
Committee had in it certain fundamental ideas. 
Perhaps most important, we sought to distinguish 
between two purposes that have historically been 
intertwined in farm legislation, “welfare” on the 
one hand and stabilization of a commercial agri- 
cultural industry on the other. 

1. Welfare. The welfare matter was covered in 
provisions that would have permitted retirement, 
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on their farms if they chose, of elderly, ill, or 
“boxed in” farmers, with the help of payments 
for land retirement. Also important was Presi- 
dent Nixon’s Family Assistance Program, now 
being considered by the Congress. 

2. Stabilisation. The draft USDA legislation 


on commodity programs had these features: 


(a) A major concept was that our excess pro- 
ductive capacity is general rather than specific as 
to particular commodities and that after setting i 
aside a certain portion of his crop acreage, a 
farmer would be, generally, free to use his re- 
maining acreage as he saw fit. This was intended 
to provide flexibility in the location of produc- 
tion so that resources could be used more effi- 
ciently. 

(b) The commodity loan was considered pri- 
marily as a source of credit rather than a means 
of supplementing income. Loans would be at 
relatively low levels, permitting rnarkets to clear 
in most years. The lower loan levels were in- 
tended to make our commodities more competi- 
tive in export markets, and, for cotton, mor& 
competitive with substitute products. 

(c) Income supports would be provided 
through the use of wheat certificates and direct 
payments. These payments, which would be at 
approximately the same levels as in recent years, 
would serve as incentives for participation in the 
programs. 

3. Resource Adjustment. Long-term voluntary 
whole-farm land retirement was contemplated. 
As has already been said, this was conceived in 
part as a human resource adjustment program. It 
was also considered as a means of converting un-' 
needed cropland to uses that are expanding: 
timber, pulp, recreation, urban development, wa- 
tershed protection, wildlife propagation, and pos- 
sibly grazing. Associated with these changes was 
the concept of a better rural-urban balance re- 
garding the distribution of population, job oppor- 
tunities, and social services. 

The House Agriculture Committee spent rela- 
tively little time on the welfare section of this 
package and almost none on the resource adjust- 
ment section. Virtually all of their effort was ex- 
pended on the commodity section. All three fea- 
tures of the commodity section—greater freedom 
to plant, a low loan, and the use of payments— 
are still identifiable in the bill that passed the 
House. 


The issues that have been most difficult to re- 
solve, and which are likely to arise in the Senate, 
are five in number: 

1. Payment limits. The $55,000 limit that 
passed the House was a compromise between 
those who wanted a low limit and those who 
wanted no limit at all. 

2. Amounts of payments. The level of pay- 
ments, as passed by the House, is approximately 
in line with recent experience. This, too, was a 
compromise. 

3. The parity concept. The parity concept was 
retained in identifiable form in the House bill for 
wheat but not for other commodities. 

4. The set-astde. The shift from individualized 
controls for wheat, feed grains, and cotton to an 
overall set-aside of cropland with greater plant- 
ing freedom for each crop has been retained in 
the House bill, although modified from the form 
in which it was originally proposed. 

5. The level of the loan. The use of the loan as 
a source of credit rather than as a means of sup- 
porting the price also has generated cleavage 
within farm groups and within the Congress. The 
House gave the Secretary wide discretionary au- 
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thority which the Senate may attempt to 
reduce. 

The whole legislative process has been low-key 
so far as the Department of Agriculture is con- 
cerned. There is every wish to serve the Con- 
gress, where legislative responsibility is lodged. 
All parties concerned have recognized that sup- 
port will be needed from both political parties 
and from both branches of Government if com- 
modity legislation is to be enacted. Since the al- 
ternatives seem very unattractive, the Depart- 
ment of Agriculture is hopeful that a bill similar 
to the one that passed the House will be passed 
by the Senate. 

I have spoken of farm policy as related to 
commodity programs because that was indi- 
cated. But over the decade of the seventies I ex- 
pect to see a deemphasis of commodity programs 
and a shift toward programs related to people. 
Another profound change is that control of the 
farm policy agenda is shifting from farm groups 
to nonfarm people. We shall be responding more 
and more to actions initiated outside of agricul- 
ture. But that is a whole new subject; I cannot 
go into it with the limited time available. 
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HE FARM input industry has evolved to a 

position of prominence and considerable 

influence in American agriculture. Econo- 
mists have documented this evolutionary process 
in their reflections on technological innovation 
and adaptation. But it is interesting to note that 
only in the last few years has the farm input in- 
dustry attracted major attention from agricul- 
tural economists as researchers. 

Dale Dahl [3] has suggested two major rea- 
sons for the current increased interest in the farm 
input industry: (1) the pronounced structural 
adjustments in these markets during the late 
1960s and (2) the decision to include farm input 
markets in the “20 percent rule” relating to 
Hatch funds. Realization of the importance of 
timeliness of delivery and application, product 
quality, and price has also perpetuated an inter- 
est in farm input markets among those concerned 
with farm management and production econom- 
ics. 

' This session considers a specific market envi- 

ronment that we are only beginning to under- 
stand. It seems appropriate, therefore, to set as a 
goal the generation of ideas and concepts with 
implications for both the farm input industry 
and the clientele it serves. Our considerations 
may then include the aggregate environment of 
the farm input industry and that relevant to 
specific elements within the industry. 

Major emphasis of this paper is on those phe- 
nomena common to most of the markets in the 
farm inputs industry, including the manufac- 
tured feed, agricultural seed, petroleum, fertil- 
izer, agricultural chemical, and farm machinery 
markets.? Specific mention will be made of mar- 


* The helpful comments of Paul Farris and Paul Velde 
are gratefully acknowledged. 

*It is a bit awkward to speak of the farm input in- 
dustry when in fact it is composed of a group of en- 
tities that are industries in and of themselves. These 
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kets where the commonality is less clear. This 
discussion proceeds from a definitional statement 
of the current environment to a consideration of 
some economic stimuli which have precipitated 
the observed situation. The current economic en- 
vironment is then contrasted with that from 
which the present situation was derived in an at- 
tempt to suggest implications for the future. 

Although the title indicates specific separation 
of organization, scale, and ownership, the three 
are pragmatically nonseparable for the farm in- 
put industry. This is especially true in the con- 
text of this paper. 


Current Situation 


Each of the input markets can be character- 3 


ized as having (1) decentralized its manufactur- 
ing operations to locate closer to raw material 
sources and users; (2) integrated manufacturing 
and distribution in an attempt to exploit sup- 
posed economies of size at the local outlet; (3) 
undertaken rather aggressive programs of mer- 
chandising their products as part of a service- 
product package; (4) become increasingly sys- 
tems conscious;* (5) continued product diversifi- 
cation via development of products that comple- 
ment traditional product lines and various types 
of mergers, acquisitions, and joint ventures [3]. 
These statements portray the current environ- 
ment in the farm input industry and allude to the 
processes by and from which the situation 
evolved. However, before exploring these pro- 
cesses in depth, it is appropriate tc be more spe- 
cific about individual markets. 


separable entities of the farm input industry are referred 
to here as markets in the broad context. Other papers 
and discussions in this session consider the credit market. 
Labor and land markets are excluded to emphasize non- 
durable purchased inputs. 

* Systems consciousness reflects the growing awareness 
of the interdependence of raw materials suppliers, manu- 
facturers, distributors, retailers, and users. Also included 
ig the idea that each individual input is but a single ele- 
ment in the farm production system. 
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CHANGING STRUCTURE OF THE FARM INPUT INDUSTRY 


Fertilizer 


The fertilizer market can be characterized by a 
single word—overcapacity [9].? Excess capac- 
ity has been fostered.by development of produc- 
tion technologies which considerably increased 
the least-cost size of plant. The decision of major 
petroleum companies to diversify from tradi- 
tional markets while at the same time seeking 
captive markets for by-products started the trend 
in the early 1960's. Backward integration by 
cooperatives into fertilizer production in the mid- 
to late 1960s accentuated the situation. Ex- 
panded fertilizer production capacity in other 
parts of the world has affected export demand 
and increased the concern for U.S. producers. 

An increasing number of producers of fertilizer 
materials have obtained basic positions in two or 
three primary nutrients; for example, some sul- 
phur companies have become basic in phosphates. 
Many distribute to company-owned retail out- 
lets. Such individual company action and the ap- 
parent trend toward joint venture activity have 
resulted in a proliferation of various types of 
local level retail outlets in areas of high plant 
food use [7]. Expansion in the number of retail 
outlets has resulted from an aggressive quest for 


; market penetration and share, fueled by the an- 


ticipation of capturing supposed cost and/or 
scale economies associated with coordinated raw 
material production, manufacturing, distribution, 
and retailing operations. 


Manufactured feed 


Feed manufacturers have decentralized major 
portions of their feed milling and mixing opera- 
tions. This change resulted from the economic 
advantages associated with utilizing surplus con- 
centrate supplies in major livestock feeding areas 
and from concern for increasing costs of central- 
ized product distribution and merchandising as- 
sociated with an increasing array of enterprise 
specific nutritional developments. 

Decentralization has enabled feed suppliers to 
better service the specific nutritional demands of 
users. But the movement of mixing and milling 
operations to areas of livestock concentration or 
ingredient surpluses has resulted in increased 
competition from many new small firms who are 
once again able to compete on a cost and perhaps 
even quality basis. Strong retail competition has 


*Documentation of capacity in fertilizer may be found 
also in other recent publications of the Tennessee Valley 
Authority. 
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fostered a proliferation of product variations and 
product-related service packages. 


Agricultural chemicals 

Manufacturing and distribution of agricultural 
chemicals involves firms that have been basic 
chemical producers for some years and firms that 
compound purchased ingredients, There has been 
little change in ownership patterns among large 
agricultural chemical firms, but some reshuffling 
has occurred among a few somewhat smaller 
firms and among the group of compounders. De- 
velopment of new products has served as a con- 
tinual stimulus to competitive activities among 
firms in the market and altered the apparent po- 
sition of certain companies. New entrants into 
the ag-chemical arena have been few in recent 
years, with the exception of some firms whose by- 
products are usable in production of new or im- 
proved chemicals. 

Only minor changes have occurred in distribu- 
tion practices, but there has been emphasis on 
user education and dealer services. Dealers serve 
in many instances as consultants to farmers on 
selection of condition specific chemicals and ap- 
plication procedures. Some companies have also 
developed educational programs aimed at finan- 
cial institutions in an attempt to aid farmers in 
securing short-term financing for chemical pur- 
chases. 


Farm machinery and equipment 


The period after World War I up to the early 
or mid-1960’s was one of rapid growth for the 
farm machinery market. More recently the large 
full-line companies have experienced a decline in 
the rate of growth. Some preliminary studies sug- 
gest that in fact these large companies may have 
experienced a decline in absolute size as mea- 
sured by such crude parameters as earnings, 
value added, etc. [12]. 

There has been an increase in the number of 
firms classified in the farm machinery and equip- 
ment industry in the last ten years. Somewhat 
surprisingly, many of these rather new entrants 
into the market have been able to maintain an 
economically viable position even though they 
have been small relative to full-line firms by 
conventional measures. Perhaps this phenomenon 
is explained by the fact that many of the new es- 
tablishments manufacture only specialized types 
of tillage and irrigation equipment or various 
kinds of feed or grain handling and storage 
equipment. 
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Census of Manufactures data [14] indicates 
that there has been an increase in the number of 
firms classified as multi-unit, multi-industry com- 
panies producing farm machinery and equip- 
ment. This group of firms also generated in- 
creases in sales and receipts and value added. 
Nelson [12] concludes that these increases coin- 
cide “with the surge of conglomerate growth ac- 
corded by other industries” during the past ten 
to fifteen years and, that this evidence is consis- 
tent with the hypothesis that diversification has 
occurred both by farm machinery firms entering 
other markets through product extension or 
mergers and acquisitions and by firms not tradi- 
tionally in the farm machinery market develop- 
ing or acquiring a market position. It is probable 
that much of the latter type of diversification has 
involved the newer specialized equipment manu- 
facturers. 


Seeds 


Promotion and other merchandising activities 
have been expanded by major seed companies in 
an attempt to alert farmers to the attributes of 
newly developed varieties. Sales contact with 
farmers and procedures for final delivery of prod- 
uct to farmers have changed very little over the 
last ten to fifteen years. Seed corn, sorghum, and 
many legume and grass seeds are sold as branded 
products through franchise dealers. Of course, 
specialized seed retail outlets exist, but these are 
certainly the exception rather than the rule. 

Large seed companies appear both as multi- 
line and single-line companies. In some geograph- 
ical areas large companies account for major por- 
tions of the market; in others, small specialized 
companies dominate. Almost without exception 
all companies maintain continuing research and 
development programs aimed at improving their 
offering of varieties suited to new production 
technologies and changes in the ecological envi- 
ronment. 

Many agricultural seed firms are closely held 
corporate organizations. Primary management 
responsibility in these firms has been in the 
hands of the founding group for several years. A 
favorable market combined with modest expan- 
sion objectives and generally sound management 
practices has facilitated the large equity posi- 
tions enjoyed by many “old line” seed compa- 
nies.“ A trade journal [2] reports isolated in- 


*The essence of this statement was offered in con- 
versation with a major accounting firm who desires to 
remain anonymous. i 


stances of merger and/or acquisitions involving 
seed companies, which appear to have been the 
objective of acquisition activity more often than 
the initiator. In the few instances familiar to this 
author, anticipated problems associated with gen- 
eration transfer have been an important contrib- 
uting influence to ownership change. 


Petroleum 


Recent activity of petroleum firms in the fer- 
tilizer and agricultural chemicals fields has been 
alluded to earlier. Investments in nitrogen pro- 
duction facilities have slowed recently, although 
some replacement of obsolete capacity continues. 
Aggressive management of large petroleum firms 
supported by a sizable commitment to uncover 
opportunities for efficiency in production, distri- 
bution, and retail service has stimulated consid- 
erable thought and some concern throughout the 
farm input industry. Pipeline transportation of 
nitrogen from oil field production locations to 
high-use farming areas is a reality. Proliferation 
of retail outlets has been an apparently logical 
consequence, at least from the petroleum compa- 
nies’ point of view as they pursue development of 
more effective merchandising strategies. This ap- 
parent emphasis on retailing is consistent with 
merchandising activities aimed at promoting the 
“service package” concept. 

Although some question the need for increas- 
ing the number of retail outlets, it is evident that 
farmers have benefited from it. These benefits re- 
sult both from improved access as related to 
timeliness of application, improved product in- 
formation, and, of course, price competition. 

I acknowledge that these brief surveys of the 
inputs markets are in many respects incomplete. 
Total enumeration of the situation is not the pur- 


wy 


pose here. Rather, the intent is to present the sit- . 


uation as alleged by those who have studied the 
area and those who are trying to compete.” It 
seems logical, therefore, to propose that there is 
concern in the farm input industry regarding or- 
ganization as related to both scale and owner- 
ship. Changes are obviously occurring, but I sus- 
pect that many are on a trial ancl error basis. 
This applies throughout the production-manu- 
facturing-distribution-retailing system. 

Farmers observe the symptoms of these changes 
in the form of products, ancillary services, pric- 
ing, and information at the retail level. Dale 
Dahl provided a useful survey of some possible 


* Specialization and coverage ratios for selected farm 
input industries are presented in Table 1. 
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Table I. Number of companies, total value 
of shipments, specialization ratios 
and coverage ratio for selected farm 
input industries; 1967 compared 
with 1947, 1954, 1958, and 1963. 


Industry and Number of Total value nee Coverage 
year companies of shipment A rates 
thousand dollars 
1047 2,372 2,112,241 95 89 
1954 037 2,702,267 95 90 
1958 2,016 2,942,008 97 91 
1963 2,150 3,880,122 96 93 
238! 2,364 4,827,400 98 95 
1947 81 312,229 92 60 
1954 126 33,448 97 60 
1958 157 343,319 N.A. N.A. 
1963 144 869,213 89 97 
1967 204 1,198,500 85 95 
Tertilizer: mir only 
1947 377 193,318 49 47 
1954 437 329,328 95 44 
1958 514 385,095 A N.A. 
1963 537 623,070 94 96 
1967 28 300 93 97 
Agricultural chemicals 
958 337 333,105 90 74 
1963 340 476,661 87 69 
1967 349 1,180,200 86 68 
Source: [14, 15] 


modifications in farm supply retailing last year 
[4]. Brian Gnauck has generated a good descrip- 
tion of market conduct [6]. Such works are be- 
ginning to provide us with an understanding of 
the current situations. We, as practicing econo- 
mists, are concerned with how the situation de- 
veloped and then with anticipating the sources 
and incidence of various economic stimuli in the 
future. 


Genesis of the Current Situation 


Development of the current economic environ- 
ment in the farm input industry is rooted in three 
major types of economic considerations related 
directly to input suppliers and the changes that 
have occurred in farmer demands. 

Changes in organization, scale, and ownership 
in nearly every industry can appropriately be 
traced to the potential realization of economies of 
size in production and/or marketing, questions of 
acquisition and management of finance, and busi- 
ness management philosophy and motivation, i.e. 
influences of the technostructure.* The situation 
is certainly no different in the farm input indus- 


try. 


Cost economies 
Continued technological development in pro- 
*'Technostructure includes the motivations and subse- 


quent behavior of people in industrialized organizations, 
as put forth by Galbraith [5]. 
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duction of farm inputs has tended to increase the 
optimum size of plants.” Application of the basic 
economic principle of constructing the optimum 
size of plant(s) and operating at the optimum 
capacity has provided major impetus to the ob- 
served expansion of production capacity. Stabi- 
lizing supplies of raw materials has provided ade- 
quate cost incentive for farm input suppliers to 
attempt to coordinate materials procurement and 
production. 

The systems consciousness mentioned earlier 
applies not only to the product market but to the 
totality of firm operations. The link between pro- 
duction and product marketing is distribution. 
Coordination of materials procurement, produc- 
tion, and product distribution allows consider- 
ation of more of the relevant interdependencies 
than when each activity is considered separately. 
Similarly, suboptimization for each part of the 
system need not yield the same composite strat- 
egy or combination of activities as simultaneous 
optimization of all the activities. Given an inte- 
grated materials procurement, production, and 
distribution system and the resultant centraliza- 
tion of control, the development of more effective 
marketing and merchandising programs becomes 
less a guess and more a logical process based on 
greater awareness of the role of such programs in 
total firm activity. 

Finance 

A. C. Hoffman [8] implies that successful 
participation in the “industrial game” requires 
large amounts of capital. Or, to paraphrase fur- 
ther, the name of the game is money, i.e., its ac- 
quisition and use. Much of the technology gener- 
ated in or related to industrial environments is 
geared to output expansion, which is the symp- 
tom of the economic phenomenon of increasing 
the optimum scale of facilities by reducing unit 
cost. Adoption of such technology is often 
deemed necessary for a firm to remain competi- 
tive in terms of the market supply price of its 
products. 

Recent merger and acquisition activity pro- 
vides many examples of the importance of capital 
in attaining and maintaining market position. 
Conversations with a modest-sized agricultural 
chemical manufacturer illustrate the situation 
facing many such firms. This company has devel- 
oped and tested some products that have sub- 


‘This is especially true in fertilizer production where 
natural gas ‘serves as the basic fuel source for nitrogen 
production and potentials of the electric furnace process 
for phosphate production. 
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stantial potential for reducing contamination at- 
tributed to certain existing agricultural chemi- 
cals, But capital limitations prevent the company 
from introducing the products into the market. 
The problem is that several larger companies are 
interested in participating in the introduction, 
and the question for the firm is how to acquire 
adequate capital to facilitate market penetration 
without losing autonomy. 

This is not meant to imply a basically weak 
financial position. In many instances quite the 
opposite is the case. Many firms in the farm in- 
put industry have large equity positions and 
quite consistent earnings, but often these are in- 
adequate to obtain financing necessary for major 
research, development, and marketing programs. 

Of course, if the hypothesis that acquisition- 
minded companies often seek to acquire firms 
with a strong capital position is correct, some 
firms in the farm inputs industry would seem to 
be prime targets for acquisition bids. This does 
not necessarily imply any real change in activi- 
ties of the acquired firm unless the acquiring firm 
is disposed to impose new management styles and 
philosophy. Hoffman has suggested that in fact 
the desire for control of financial resources has 
been a prime motivator for much of the recent 
industrial merger activity, so much so that man- 
agement philosophy and operations of acquired 
firms have been little affected by the change in 
ownership [8]. I suspect also that it is difficult 
effectively to separate management functions 
from the accumulated technical knowledge of a 
product and its users without seriously disrupt- 
ing the firm’s performance, at least in the short 
run. 


Management philosophy 

Management philosophies in the farm input 
industry are of two general types: (1) aggres- 
sive-expansionist and (2) conservative. While 
“sound” management is often paralleled with a 
conservative philosophy, there are also sound ag- 
gressive Management programs. Aggressive man- 
agement is often a self-spawning phenomenon 
emanating from the desire of managers at various 
levels to control larger organizations [5, 13]. 
The creation of larger organizations spawns more 
positions for people of the same philosophy, and 
so on. Some companies that have been in the 
farm input industry for some time have experi- 
enced a change in management philosophy and 
its often resultant emphasis on expansion. Many 
of the companies that have entered the inputs in- 
dustry recently seem to have aggressive type 


management as well as some of the other motiva- 
tions already discussed. Other cornpanies have a 
conservative management philosophy.® 

Some farm inputs firms which have operated 
under conservative management curing the past 
ten to fifteen years have experienced limitations 
in their ability to remain competitive. They have 
been cautious in adopting new technologies and 
marketing strategies. In some instances this has 
resulted in difficulty in securing aclequate financ- 
ing once new technologies and strategies were 
deemed necessary and/or desirable. To some, 
joint venture activity has provided an alterna- 
tive; others have found mergers to be the most 
expedient way of obtaining capital to ape” in- 
novations in technology and strategy. 

Entry into the farm input markets by aggres- 
sive expansionistic firms is thought by some to 
have shocked management of “old line” inputs 
firms out of complacency into a realization of the 
need for innovative new approaches. 

Cost and/or scale economies potentially avail- 
able through integrated or coordinated control of 
materials procurement, production, distribution, 
marketing and merchandising, the need for ever 
increasing amounts of capital, more precision in 
financial management, and changes in manage- _ 
ment philosophy from conservative to aggressive - 
are the basis for changes in organization, scale, 
and ownership in most industries. The agricul- 
tural inputs industry is no exception. While stim- 
uli such as those mentioned here have resulted in 
changes on the supply side of most industrial 
systems, stimuli from the demand side have in 
general been gradual and quite modest in total 
effect. Here there is a notable difference in the 
situation that confronts companies supplying ag- 
ricultural inputs. 


Motivation from the demand side 


A unique motivation for changes in organiza- 
tion, scale, and ownership in the farm input in- 
dustry is provided by structural and philosophic 
changes in user demands. As stated earlier, most 
such changes in the general industrial environ- 
ment have taken place in the absence of any ma- 
jor consumer-based stimuli. While the consumer 
remains the center of most post-production activ- 
ity, he is difficult to identify individually.® 


“I assume .sound management, whether aggressive or 
conservative. Agpressive management is taken to reflect 
that associated with the technostructure motivations 
proposed by Penrose [13] and amplified by Galbraith 
[5]. Conservative management is taken to include those 
situations where a less expansionistic strategy is followed. 

* Contributions and development of consumer or be- 


< 
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Agricultural economists have documented the 
structural changes in agriculture for many years. 
Similar documentation of the importance of pur- 
chased inputs in the farm production process is 
provided by the U.S. Department of Agriculture 
and university sources. Estimates of derived fac- 
tor demand resulting from structural and techno- 
logical changes in agricultural product have been 
attempted for most purchased farm inputs. 

There has been a notable downward trend in 
the number of farmers with corresponding in- 
creases in production concentration. Farmers 
have become increasingly aware of the capabili- 
ties of specific technologies in their individual sit- 
uations. They have also become aware of the eco- 
nomic payoff associated with knowing the market 
in which they buy factors. As a result, demands 
have become increasingly situation-specific, tech- 
nologically speaking, with the added requirement 
that the individual firm supply price reflect the 
competitive conditions of the market. 

Attempts at estimating derived factor demands 
have provided useful information of the techno- 
logical considerations. But our understanding of 
buyer motivation in the farm input area, i.e., the 
stimuli-response information feedback, is in its 
infancy. It is often suggested that farmers desire 
or demand dependable quality, in some instances 
custom tailoring of products to buyer specifica- 
tions, and a number of product-related ancillary 
services. While it is true that the first two of 
these are appropriate characterization of changes 
in farmer demand, it is not clear that the ancil- 
lary product services available are in fact univer- 
sally required by farmers although they are being 
used,?° 


haviorally oriented market research are acknowledged. 


` But the consumer’s impact at nearly every echelon in 


most industrial settings is negligible in terms of organi- 
zation scale and ownership, especially in the short run. 

* Studies at Purdue University by Minden, Riddell, 
and Yarger [10, 11] suggest that many services offered 
are not required by farmers in the first instance, Farmers 
were asked about their current usage of various services 
offered by input suppliers. They were also asked to indi- 
cate anticipated future usage of an expanded list of ser- 
vices. Although usage of nearly all services was expected 
to increase, the largest expected changes were in those 
services that related to information, i.e. market news, 
management, technical consulting services, and of course 
price discounts associated with volume purchases. Large 
volume purchasers implied a preference for various price 
concessions with the more technical and mechanical ser- 
vices being available on a discretionary basis for a‘ fee. 
To paraphrase, they implied a preference for services and 
physical products to be merchandised and priced as 
separate products. Many services packages have been 
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These technological and behavioral changes in 
demand have provided the apparent opportunity 
or, perhaps more appropriately, the necessity for 
changes in the retail functions of farm input sup- 
pliers. Such an environment provides for changes 
in existing retailing operations and entry of new 
retail establishments into the market, especially 
by those with new merchandising strategies. The 
farm machinery market may be the exception to 
this in that current organizational patterns re- 
flect a decline in numbers of retail farm ma- 
chinery and equipment establishments. 

Changes in the characteristics of farm-level de- 
mand have had the effect of imposing large capi- 
tal requirements on input-supplying firms at the 
retail level, as well as at other echelons in the 
supply system. These requirements result from 
increased emphasis on custom tailoring of prod- 
ucts, timeliness, and the influence of competitors’ 
activities on the firm’s merchandising and ancil- 
lary service offerings. 

Various organizational structures, ownership 
patterns, and scales of operations appear at the 
retail end of the farm inputs supply system. 
Dahl, Hoffman, and others [1, 4, 8] have de- 
scribed the essence of some of the variations. 
Farmer-owned cooperatives are a major element 
in the farm input industry. It has been proposed 
that they account for about 20 percent of the 
manufactured feed market, nearly 30 percent of 
the fertilizer market, and are active in the agri- 
cultural chemicals and seeds markets. 

One reason for the market position enjoyed by 
cooperatives is the apparent cost savings that ac- 
crue to members on the basis of patronage. An- 
other is the traditionally hypothesized allegiance 
of some farmers to organizations that they con- 
trol. Active educational and merchandising pro- 
grams have also contributed to growth of the 
market share of cooperatives. Access to capital 
for financing expansion of services through banks 
for cooperatives and availability of tactical and 
strategic planning assistance have also been im- 
portant." 


created and offered as part of a product merchandising 
strategy by input suppliers to gain or maintain retail 
market share, 

“Tactical planning related to moment-to-moment 
planning and control. Strategic planning involves devel- 
opment of policies and specification of decision criteria 
which result in tactical plans. Both types of advice are 
available from many regional or national cooperatives, 
the land-grant universities, and agencies of the federal 
government, 
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Recent studies at Purdue, based on observa- 
tions from a sample of 1500 farmers in two mid- 
western states, suggest an additional reason for 
growth in the share of the inputs retail market 
atributed to cooperatives [10, 11]. Purchases by 
farmers of certain types of livestock feed and ag- 
ricultural chemicals from cooperatives reflected 
(1) smaller annual amounts ‘per purchaser, (2) 
smaller average quantities per purchase, (3) 
larger numbers of purchases per farmer and slight- 
ly higher annual average prices paid than to 
noncooperative retail suppliers. It was also found 
in the case of livestock feeds that nearly one- 
half of the total annual quantity purchased was 
bought by farmers operating under 220 acres or 
with less than $25,000 gross annual sales. These 
observations, although limited, seem to provide a 
basis for the hypothesis that some, perhaps a sig- 
nificant portion, of the increase in retail market 
share of cooperatives in the past few years may 
have resulted from adoption of improved technol- 
ogy by smaller farmers. If this should be true, 
marketing strategies of cooperatives may be 
much different in the future from those of the 
rather recent past. 

The agricultural input industry has changed 
over the past decade. Manufacturing has been 
decentralized, while materials procurement, man- 
ufacturing, distribution, and marketing have be- 
come more coordinated. Changes in ownership 
patterns primarily reflect entry of new companies 
and the inability of some firms to obtain ade- 
quate investment capital for growth. Size of com- 
panies and plants has been influenced by the ap- 
parent existence of cost economies associated 
with technological innovation and management 
efficiencies and the general move toward decen- 
tralization of certain activities. And, there has 
been strong motivation for change emanating 
from the purchasers of farm inputs. 


Prospects 

Definitive statements about future character- 
istics of the farm input industry in terms of orga- 
nization, scale, and ownership are difficult, if not 
impossible, to offer, especially with the apparent 
vacuum of research upon which to base such 
statements. It is appropriate in the context of 
this session to propose some possibilities. 

Most stimuli that have served to promote 
change in the farm input industry will persist. 
Technological developments in production pro- 
cesses for some inputs will continue-to put pres- 
sure on plant size. Adoption of these technologies 
will tend to increase investment capital require- 


ments and production capacity. Larger capital 
needs will cause some firms to seek participation 
of other firms via mergers. Others may be forced 
out of production. Joint venture activities result- 
ing from attempts to coordinate materials pro- 
curement, production, and distribution may in- 
crease as firms recognize possible efficiencies in 
such coordination and diversification but desire 
to remain autonomous. As one executive in the 
fertilizer industry implied, “All we need is for the 
government (FTC) to let us alone for two 
years.” This suggests the presence of severe pres- 
sures on profits resulting from a large number of 
expanding competitors in a modestly growing 
market. 

If there is any merit in the technostructure 
concept as related to growth motives, the move 
to decentralized manufacturing may in itself in- 
crease production capacity; for managers of the 
new facilities may strive to control even larger 
organizations. 

The rate of change in ownership patterns may 
not be much different in the future, especially 
with respect to major farm input supplying firms. 
Capital limitations and market access problems 
will tend to make some of the newer and/or 
small firms more receptive to outside participa- 


tion. Larger input suppliers will continue diversi-* 


fication via product extension, acquisition, and 
joint ventures as in the past. 

There will be increased competition at the re- 
tail level as manufacturers seek markets for ex- 
panding production. The observed increase in 
company-owned retail outlets will continue, per- 
haps even at an accelerated rate. Discussions 
with some managers of such outlets, however, 
suggest that the failure rate may also increase. 
Persistently low profit margins are in some in- 
stances causing parent companies to consider 
closing certain facilities. 

Competitive pressures will continue to fall 
heavily on independent retail suppliers. Although 
many of these establishments will remain in place 
in the short rum, there is little to suggest their 
continued existence in the long rm. Acquisition 
of these facilities by other types of organizations 
will continue, especially where location and phys- 
ical facilities permit. 

Numerous retail marketing and services sys- 
tems are being conceived and tried. One such at- 
tempt was that of National Farm Stores, Inc. 
Large capital requirements and the existence of 
numerous retail facilities present major barriers 
to the success of new organizations. Unfortu- 
nately, research into the questions of retail farm 
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input marketing has not produced necessary 
planning information. In any event, the opportu- 
nity remains for conceptualizing and implement- 
ing forward-thinking merchandising philosophy. 

Large regional and national farmer coopera- 
tives will also continue to explore needed modifi- 
cations in the retail function. This is especially 
true if the earlier observations relative to the 
characteristics of cooperative patrons are correct. 
Member cooperatives that cater primarily to 
small volume purchasers will surely encounter se- 
rious difficulty as the number of these purchasers 
decline. 

I expect the greatest change in organization, 
scale, and ownership patterns in the farm input 
industry to occur at the retail level. There will be 
more company-owned establishments and fewer 
individual proprietorships. Joint venture activi- 
ties in manufacturing, distribution, and market- 
ing will spawn new outlets and/or greatly alter 
the nature of existing ones. Some of the problems 
mentioned earlier tend to suggest a gradual modi- 
fication of existing systems as opposed to total 
replacement with new schemes. Specification of 
the future characteristics of the retail establish- 
ment is impossible at this time. Research neces- 


sary for such specification is simply not yet 


r 


available. As a result, there will be considerable 
trial-and-error experimentation. 

Farm input suppliers are also potentially vul- 
nerable to another emerging phenomena, namely, 
vertical integration by food processors and retail- 
ers, As coordination of the marketing channels 
for food products increases and extends to actual 
farm production, increased pressures will be 
brought to bear on input suppliers. Purchase of 
inputs will tend to be based solely on perfor- 
mance attributes and specification ordering will 
prevail. The implications are obvious. Farm in- 
put sales for individual suppliers will be highly 
sensitive to price and product performance. This 
suggests increased product differentiation will be 
necessary for suppliers to maintain access to the 
market. 


The market for certain inputs may become in- ` 


creasingly saturated as input production capacity 
is expanded and the number of farmers declines. 
Farm machinery companies may already be en- 
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countering the situation where net market expan- 
sion is at best modest. With a durable input such 
as farm machinery, a sizable portion of effective 
demand may be for replacement rather than net 
stock additions. Demand for certain nondurable 
inputs may tend to plateau after a period of de- 
clining rates of increaase. 

Some manufacturers and suppliers of farm in- 
puts are contemplating initiation or expansion of 
agricultural production activities. Feed suppliers 
have become active in beef feeding and swine 
production. Others are exploring the feasibility of 
large-scale swine feeding operations. Seed compa- 
nies may find it desirable to integrate into direct 
farm operation in order to control genetic devel- 
opment of new varieties and attain the quality 
demanded by food processors, retailers, and con- 
sumers. This does not imply that input suppliers 
are or will be forced into agricultural production 
activities to secure markets for their products, 
but rather that direct farm operation is one way 
for them to Insure that the attributes of their 
products are realized in the production of food. 

Governmental intervention in terms of im- 
posed composition regulations related to poten- 
tial pollutants may have the effect of temporarily 
reducing sales of certain products. But the more 
meaningful effect will be as a result of the substi- 
tution of less harmful ingredients or ingredient 
forms. This may facilitate entry of new firms into 
the farm inputs area and of course the expansion 
of some existing firm activities.“ 

This paper has focused on the dynamic charac- 
teristics of the farm input industry and alluded 
to possible structural and organizational changes. 
The implications of these changes are many when 
consideration is given to the survival of rural 
towns, farmers’ access to services and bargaining 
position, and of course to input companies. I 
hope that discussions here and elsewhere will 
provide a stimulus for professional activity aimed 
at anticipating problems and providing guidelines 
for solution, rather than describing the past and 
waiting to see what the future brings. 


™ The use of bromides in certain agricultural chemicals 
as a substitute for chlorides has potential for this type 
of activity. 
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Discussion: Grorcz R, ALLEN, W. R. Grace & Co. 


From a “welfare economics” point of view, 
there are four essential features of the input in- 
dustries: | 

(1) In the last 15 years, fertilizers, the com- 
pounding and mixing section of the farm chemi- 
cal industry, and agricultural machinery have 
averaged lower returns on capital than manufac- 
turing generally-—by several percentage points in 
each case. Feed has done better, with return on 
capital in line with industries requiring similar 
management skills, such as bulk food processing; 
and the same situation has probably applied for 
seed companies, at least for the specialized 
closely-held concerns that Dr. Minden mentions 
specifically. 

(2) There is the inevitable excess capacity of 
a progressive economy—a sign of good economic 
performance. For example, some temporary over- 
building of potash mines in Saskatchewan would 
have been the worthwhile price for, and probably 
the attendant consequence of, the entrepreneurial 
and technical zeal which penetrated the Blair- 
more Layer. 

Cyclical excess capacity is serious in fertilizers, 
even more in Corn Belt retailing facilities than in 
all manufacturing sectors except potash. Minden 
refers to trial and error in retailing. There has 
been much of both. 

(3) There is much product differentiation that 
is economically well justified, sufficient farmers 
choosing from a well-informed position to insure 
that the variety of products and related services 
meet the needs of the market place. I take issue 
with Minden’s inferences from his studies on the 
preference patterns of Illinois farmers. I agree 


that ancillary product services are not univer- 
sally required. They are not offered on that basis, 
but for those segments of the market that need 
them. 

Some product differentiation in seed and ma- 
chinery is necessary to protect the “quasi-rents 
of innovation.” 

(4) These industries have performed well in’ 
terms of general progessiveness, as Minden indi- 
cates. 

This “rough and dirty” review of the welfare 
economics of the input industries is in line with 
Minden’s views and in disagreement with more 
critical appraisals, such as the Moore and Walsh 
review in the 1966 Iowa State book on the agri- 
cultural industries. 

I am not convinced by the significance of in- 
troducing Galbraith’s notions of a technostruc- 
ture, nor that the alleged differential advantage 
of large firms in the availability and price of A 
money reflects anything more than their ability 
in handling risks. 

Minden overemphasizes the effects of new 
technology and defensive strategies in seeking 


_ “captive” retail markets as explanations of the 


present overcapacity in fertilizers. At least as 
important was the boom psychology of 1965- 
1967 resulting from the feed-the-world scare. 
The new ammonia and potash technologies repre- 
sent together a shift in the supply curve equiva- 
lent to $6-$7 per ton of total nutrient at the 
farm gate, which should be related to a 2 percent 
annual downward trend in fertilizer prices or 
around $3 per ton of nutrient in 1965-1968. By 
itself, the disturbing effect of technology and de- 
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fensive marketing strategies would have been 
worked out of the system by now. 
I disagree with Minden’s statement that com- 
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pany-owned retail outlets will become increas- 
ingly important. In fact, many have been closed 
or sold to independent dealers. 


Discussion: Dare C. Dani, University of Minnesota 


Professor Minden made a useful contribution 
to the literature on input industry structures 
with his presentation. His listing of supply fac- 
tors to explain structural change is insightful; 
but his discussion of demand considerations is 
the most interesting. My remarks will be more 
supplemental than argumentative; they fall into 
three categories: (1) retail structures, (2) pri- 
vate vs. public technostructures, and (3) farmer 
knowledge. 


Retail Structure 


Minden foresees significant adjustment in the 
retailing of farm supplies. I agree with his gen- 
eral conclusion but not with his forecast of the 
form the change will take. He expects an increase 
in the number of and/or in the share held by the 
retail outlets of manufacturers (integrated out- 
, lets). He expects a decline in importance of the 
independent retailer. He infers an increase in im- 
portance for the cooperative in retail farm supply 
markets. I agree with the coop projection but 
strongly disagree with the other two forecasts. 
Several large “integrated” retail systems have re- 
cently been sold or are now for sale; the large 
independent has become larger and many have 
“tied in” with manufacturing operations of verti- 
cally-integrated coops. I see a waning of manu- 
facturer outlets and increases in cooperative and 
independent shares at the retail level. 


1I attribute some of the success and projected future 
share gains by cooperatives to a difference in manage- 
ment philosophy not discussed by Minden. A “functional” 
orientation of coops and independents has certain ad- 
vantages over the “system” orientation of the integrated 
private dealer, 


Private vs. Public Technostructures 


Minden assessed the influence of the input in- 
dustry technostructure upon the input industry 
itself. Its influence on agriculture is of equal or 
greater importance. 

The input industry technostructure relates to 
farming in at least two ways: (1) as a set of 
technical and management services sold sepa- 
rately and with goods to the farmer, and (2) asa 
management system that attempts to influence 
farmer buying patterns. In both contexts this pri- 
vate technostructure competes with a public 
technostructure—the agricultural experiment 
station and extension service. The changing com- 
position, size, and competence of the private 
technostructure raises serious questions about 
continuation of traditional roles of public exten- 
sion and research work. 


Farmer Knowledge 


Professor Minden has stated that farmers have 
“become increasingly aware...” of technologies 
and market payoffs in their purchasing activities. 
Some work recently completed at Minnesota sug- 
gests the opposite. Large dairy producers gener- 
ally exhibited a lack of technical as well as mar- 
ket (price) knowledge in buying feed. Major 
corn producers show serious lack of understand- 
ing of fertilizers, fertilizer use, and the economics 
of fertilizer purchasing. Additional work is under 
way to further test factor market knowledge hy- 
potheses and to understand such purchasing be- 
havior on the part of farmers. 

We are learning more about the several and 
highly complex industries and markets that com- 
pose this farm input sector. Minden’s work at 
Purdue is among the more significant in the na- 
tion. I join him and Allen in urging research at- 
tention on the factor markets. 


rt 


Improving The Delivery System for Farm Inputs 
CHARMAN: LoweLL D. Ha, Unrversiry or Ituwo 


Discussion: Roser K. Bucx, Waukee, Iowa 


T was suggested that I comment on what the 
larger producer will want from the farm in- 
put industry in the years ahead. At the risk 

of “getting over my head,” I offer a few observa- 
tions and make a proposal. 

Over time the larger commercial farmer will 
become a much better informed and a “harder 
nosed” buyer of farm inputs. He will bear down 
hard on price, but his strategy will vary with the 
input in question. With farm machinery and 
power, for example, he will place high priority on 
the availability of parts and skilled maintenance 
service. For chemicals and fertilizer, he will place 
lower priority on services. 

There will continue to be variation in the 
amount of services needed to accompany the 
product, but my guess is that many larger pro- 
ducers will resist buying a whole “program pack- 
age” along with the product. It is apparent, how- 
ever, that some suppliers are moving in this di- 
rection. For example, at a recent meeting of the 
National Fertilizer Solutions Association, a rep- 
resentative of one of the manufacturers is quoted 
in the Des Moines Register as follows: 


The industry needs to sell a fertilizer program 
at a profit. ... This includes soil testing and 
other services for the customer. What we don’t 
need is selling product against product. 


Farmers who must sell corn as corn and hogs 
as hogs on a highly competitive market will con- 
tinue to try to buy nitrogen as nitrogen and 24D 
as 24D without the confusion of mixing several 
products and services into a “program.” 

As a general rule, where he buys or where he 
makes his contact won’t be as crucial to the 
larger producer as the determination to pay only 
the actual costs for the goods and services re- 
ceived. He will insist that price reflect properly 
such factors as volume, bulk deliveries, and cash 
payment. He will resist paying local storage costs 
if the product can be moved directly from the 
manufacturer or central warehouse, with result- 
ing savings in loading and unloading, storage, 
shrinkage, etc. He will shun the supplier whose 
price must cover a high overhead, such as bad 
accounts, large accounts receivable, or high sell- 
ing costs. 
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As production becomes concentrated in larger 
units, I doubt if the traditional salesman-techni- 
cian will be a major source of information and 
management assistance. The larger producer will 
seek out prospective suppliers and obtain infor- 
mation from a wide variety of sources. But where 
will he get accurate information on the whole 
swarm of new products that are already on the 
market and the growing number added every 
year? To whom will he look for unbiased data on 
product performance under different growing 
conditions and especially relative costs and bene- 
fits as compared with alternative products? 

We are not without successful experience in 
testing and evaluation. Farmers take for granted 
the Nebraska Tests evaluation performance of 
new tractors. For years the most commonly 
grown seed corn hybrids in Iowa have been 
tested at different locations of the state under the 
direction of Iowa State University scientists. : 
These tests are valued highly by many farmers as ~ 
a means of comparing seed corn on the market. 

In the Midwest an increasing proportion of 
boars are sold by breeders who put their stock in 
testing stations for evaluation by disinterested 
personnel using latest scientific methods. Similar 
testing procedures are being developed for bulls 
and rams. 

The lack of information is most critical in the 
rapidly developing field of chemistry, where 
many new products and new combinations of 


products are constantly coming on the market— | ' 


herbicides, pesticides, insecticides, growth regula- 
tors, hormones, feed additives, etc. 

It is true, however, that many demonstration 
plots for comparison of herbicides and insecti- 
cides are conducted by manufacturers, local deal- 
ers, and cooperatives at numerous locations 
around the country. Most of these fall far short 
of acceptable scientific procedures for objective 
testing, and most land grant colleges carry on 
limited tests of new chemicals. I believe it is in 
the self-interest of farmers to press for the invest- 
ment of substantially more resources in the sys- 
tematic and objective testing and evaluation of 
these products. 

The public interest in this issue is a very large 
one. It makes me uneasy to realize that the deci- 
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sions by FDA or USDA officials to approve or 
disapprove these hundreds of new products are 
based, to a considerable extent, on tests carried 
on or supervised by the manufacturer who has 
invested large sums in research and has a very 
large interest to get the product on the market. I 
am not questioning the ability or integrity of the 
many capable scientists in the industry. I do 
question the “conflict of interest” involved. 

T believe it would be in the interest of farmers 
and the public, too, if substantially more money 
were invested in objective testing and evaluating 
of new farm products under practical farm condi- 
tions. Such a program might begin with new 
chemicals. It could be financed, organized, and 
controlled by farm organizations and producer 
groups. I believe the self-interest of farmers 
would justify such an investment. But the public 
interest is so great that it would seem preferable 


689 


for such a widespread testing program to be a 
cooperative effort among producer groups, agri- 
cultural business, cooperatives, the USDA, and 
the lang-grant agricultural colleges. 

It is conceivable that the Congress could es- 
tablish a National Research Foundation with re- 
sponsibility to supervise the testing of new farm 
chemicals at sufficient locations to reflect major 
variations in crops, soils, climate, etc., and over a 
sufficient period of time to provide reliable data 
on the efficacy and efficiency of the product as 
well as safety to the user and the ultimate con- 
sumer of farm products. Such a program could be 
self-supporting. 

We are a technologically oriented society. 
However, food is not in short supply in this na- 
tion, and we can afford to be careful and deliber- 
ate in introducing new products of this technol- 
ogy into farm production. 


Discussion: L. W. GaLLoway, Terra Chemicals International, inc. 


J chose to single out fertilizers for a variety of 
reasons: (1) Of all farm inputs, fertilizers repre- 
sent the biggest single item in terms of quanti- 

ties; (2) distances from point of origin to final 
`- destination are the longer than for any input; 
(3) there are special problems in handling chem- 
icals; (4) there is a large capital investment; 
(5) there is extreme seasonality in the storage 
requirements. 

The equipment used for transportation of fer- 
tilizers varies greatly. For example, wood is a 
good material in which to ship and store dry fer- 
tilizers because wood is not subject to corrosion. 
Ammonia must be transported and stored in steel 
pressure vessels, unless it is refrigerated. Mild 
steel is best for some materials, while aluminum, 
fiber glass, stainless steel, or rubber is used for 
others. 

Because of the large capital investment in fer- 
tilizer manufacturing facilities, plants must oper- 
ate the year around, many 24 hours a day (NH; 
plants, for example); but fertilizer usage is lim- 
ited to about three months in the spring and a 
month in the fall. This seasonal nature of fertil- 
izer consumption places a severe strain on the de- 
livery and storage system. f 

Fertilizers are processed at the source into 
ready-to-use materials in pelleted or granular 
form and shipped to dealers, then directly re- 
shipped to farms or physically mixed by the dealer 
before shipment. Most materials are delivered as 


liquids or as dry bulk materials, thus eliminating 
bagging costs as well as facilitating handling by 
the farmer. The regional processing plant has 
been eliminated. The fully integrated companies 
have their own company-owned and operated 
bulk blend plants and, in some areas, market 
through independent dealers. 

Storage is an integral part of any delivery sys- 
tem. The closer the storage to the consumption 
area, the less the strain there is on the transpor- 
tation facilities. Until about three years ago, fall 
fertilizer prices were lower than spring prices as 
an incentive for farmers either to store or to ap- 
ply at least part of their fertilizer requirements 
in the fall. From then until this past winter, 
there was a steady erosion of fertilizer prices 
which eliminated the fall discount. With the 
present firming of the market it appears that we 
can again look for higher spring prices than fall 
prices, or period pricing. Anything that encour- 
ages spreading out the fertilizer season will allow 
the industry to make better use of manpower and 
application equipment, to reduce storage costs, 
and to alleviate the perennial shortage of trans- 
portation equipment during the spring season. 
These savings will, in the long run, result in 
lower fertilizer costs and/or better service to the 
farmers. 

Particular problems have arisen with branch 
rail lines.: As these lines deteriorate, they are 
abandoned; and prior to being abandoned, the 
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service diminishes. The industry probably experi- 
enced its worst service in 1970, when, in some 
cases, there was only one train per week. The 
average branch line today cannot handle cars with 
a gross weight of over 200,000 pounds. Since 
loaded jumbo ammonia cars weigh about 263,000 
pounds, their use is limited largely to main rail 
lines. To provide service to points where branch 
lines have been abandoned, the railroads have 
proposed rail-truck rates whereby freight would 
come into a main line terminal and then be 
trucked to the final destination. 

For large volumes of ammonia or nitrogen so- 
lutions, pipelines are being used. They are also 
used, of course, for transporting natural gas, the 
principal raw material used in the manufacture 
of ammonia, Normally, pipeline movements re- 
quire large storage at both ends of the pipe. 

In many cases trucks are the only means of 
transportation. While relatively expensive, trucks 
are fast, and they are the only means of de- 
livery to most off-rail points. One relatively new 
development is the pneumatic unloading truck 
whereby bulk material is blown into bins. Mate- 
rials move via barge, by multicar units, by pipe- 
line to central warehousing or large storage tanks 
of 20,000- to 40,000-ton size, and by truck. 

Barges provide service primarily for the trans- 
portation of bulk commodities (dry and liquid) 


moving usually in lots of 500 to 3,000 tons. In- 
creasing demand for water transportation service 
has stimulated improvement of water channels 
and service throughout the United States. In 
most instances where barge carriers are available, 
it is the lowest-cost form of transportation—ex- 
ceeding the economics of pipeline movement. Ori- 
gin to destination speed is at an average of six 
miles per hour; the total turn-around time re- 
quired to make the trip from New Orleans to 
Sioux City is 35 days. Presently, barge traffic 
along the 25,000 miles of navigable inland chan- 
nels carries almost 10 percent of this country’s 
domestic commerce. However, most of this 
freight shipment operates on river systems east 
of the Mississippi. a 
One problem of the fertilizer industry is the 
equipment requirement for the final step in the 
delivery system—from the dealer to the farm. A 
small NH, station located in the country would 
most likely represent a capital investment of 
about $15,000. Much of the fertilizer is delivered 
to the farm in pull-type dry spreaders, truck- 
mounted spreaders, and nurse tanks. Because of 
the corrosive properties of fertilizers, mainte- 
nance and depreciation costs are high on this spe- _ 
cialized equipment which is used on the average 7 
only 60 days per year. 


Policies and Regulations Needed in Input Industries 
CHARMAN: Miron L. MANUEL, Kansas STATE UNIVERSITY 


Discussion: CARLETON C. DENNIS, Agway, Inc. 


HE KIND and amount of regulation of farm 

input industries needed depends on goals 

of society and the environment in which 
the industries will be operating. 

The basic goals of society include the quality 
of life as well as efficiency of production and low- 
est prices consistent with maintenance of desired 
production. Farm input industries will be serving 
large farm businesses that are often producing to 
specifications. These farmers will demand needed 
input attributes and will require consistency. 
Larger firms can better meet the needs of larger 
farmers. 

Lowest production cost is most likely to occur 
under minimum regulation. The difficult question 
of regulation concerns how the regulations can 
interfere as little as possible with production eff- 


ciency, yet obtain desirable price goals, social re- 
sponsibility goals, and product attribute goals. 

Five guidelines are offered that are believed 
reasonable: 

1. Base regulations, to the extent reasonable, 
upon performance standards. 

2. Do not attempt to use regulations to shape 
industries into molds deemed most desirable by 
bureaucrats. Consider efficiency and price to the 
consumer and let the best systems and organiza- 
tions evolve. 

3. Adopt clear policies and regulations with as 
much stability as can reasonably be attained. 

4, Give as much freedom to industry as is rea- 
sonable. 

5. Involve industry leaders as policies and reg- 
ulations are drawn up. 


Discussion: Loys L., Martner, University of Kentucky 


When considering the policies and regulations 
needed in the farm supply industries, one must 
be cognizant of the changes occurring in these in- 
dustries and the emerging environment. Arlo 
Minden has cited a number of these changes. 
Other examples of such developments relevant to 
policies and regulations include the rapid devel- 
opment of the number of food and drug additives 
for feed products and the rapid increase in num- 
ber of available herbicides and pesticides. The 
emerging environment, along with the hazards of 
mishandling, suggests that it is becoming increas- 
ingly more difficult for the firms in these indus- 
tries to operate in an orderly fashion without as- 
sistance from a third party. Regulatory agencies, 
for example, are recognized as being able to as- 
sist them in conforming with the established 
rules and guidelines and to provide them with 
needed inputs of research and educational pro- 
grams. Concern, then, is shifting from whether 
some form of regulation is needed to how regula- 
tion can be applied most effectively. 

To date, much regulation, particularly by state 
regulatory bodies, has been directed-toward po- 
licing a set of regulations regarding the product 
once it is on the market, e.g., labeling, misbrand- 
ing, etc. Regulation along these lines will con- 
tinue to be needed. One wonders, however, 


whether this is a sufficient level of regulation for 
the 1970’s in view of the proliferation of new 
products and the residual effects of improper use 
and application of some products. Regulation 
may likely extend into such areas as the manu- 
facturing process and the use and handling of the 
product. In addition, the new environment may 
place greater emphasis on the effects of these new 
products on the competitive environment. 

Some regulation has already proceeded into 
the processing stage of the feed manufacturing 
industries and may do so in others. In view of the 
complexity of new products and their possible 
effects if improperly processed, regulation of the 
manufacturing process may have appeal. With 
respect to regulation of the use and handling of 
certain products, there is the tendency to hold 
manufacturers and dealers responsible for the use 
made of their products and for the application 
procedures employed. If they are held responsi- 
ble, how can they control the use of a product 
once it has left their hands and how can they be 
assured that the farmer will employ proper appli- 
cation procedures? Regulation could require that 
all handlers and applicators be licensed. But if 
only licensed applicators are permitted to handle 
a product, can they respond quickly enough to 
arrest an insect infestation or eradicate an out- 


691 


692 / Loys L. MATHER 

break of an animal disease? An alternative to li- 
censing is testing or sampling farm products at 
the first handler stage to avoid commingling 
“contaminated” and “clean” products. 

Finally, the recent proliferation of new prod- 
ucts may well place added stress on existing reg- 
ulations related to market conduct. Some new 
products and additives are allegedly minor mọdi- 


fications of existing ones but can nonetheless be 
promoted as new products. To the extent that 
such allegations are true, technically efficient 
firms may find themselves at a competitive disad- 
vantage relative to those firms having larger 
amounts of resources available for new product 
promotion. 


The Role of Cooperatives in the Input Industries 
Cuamman: W. Gorpon Lerra, FARMLAND INDUSTRIES 


Discussion: C. Wo11am Swank, Ohio Farm Bureau Federation, Inc. 


NE OF the major marketing developments 

of the past decade has been the segmen- 

tation of input markets within farm 
commodity enterprises, As this differentiation 
within enterprises intensifies during the next de- 
cade, each cooperative must define the segment 
or segments that it wants to serve and develop 
the goods and ancillary services required by that 
segment. 

A few cooperatives will successfully continue 
to serve the general farm market. Their services 
will be geared to the needs of part-time farmers 
and suburban and nonfarm rural residents. 

The growth area for cooperatives lies in the 
coordination of production and marketing inputs 
with developing food systems. Organizations suc- 
cessful in this area will evolve into centralized, 


regional or national, firms serving commercial 
farmers whose commodities flow in similar mar- 
keting channels from farm to consumer. These 
organizations will assure their members both a 
market and a major voice in the key decisions af- 
fecting their industry. Through contracts, joint 
ventures, and outright ownership, they will con- 
trol production inputs used by their members 
and the processing and marketing of their mem- 
bers’ commodities. 

For those commercial farmers who coordinate 
their production through noncooperative firms, 
commodity bargaining associations will play a 
major role, Although directly affecting the profit- 
ability of agriculture for their members, they will 
have only an indirect effect on the direction 
taken by food systems in which they operate. 


Discussion: Grorce L. Carex, North Carolina State University 


Farmers have made significant and effective 
use of cooperatives over the years, as evidenced in 
the fact that cooperatives continue to represent a 
sizable component of our agribusiness industry. 
But the important question relates to the future 
role that cooperatives may play in the farm input 
market. I am concerned about the position of the 
cooperative relative to business relationships 
with large and small farmers. As farms become 
larger and fewer, it is possible that cooperatives 
may find themselves at an increasing disadvan- 
tage in attempting to hold their present share of 
the market. Many large farmers are able to ob- 
tain their major inputs at lower prices from non- 
cooperative businesses. What the future holds for 
cooperatives depends upon the adaptability of 
the cooperative to institute new pricing policies 
related to the volume of business conducted by 
individuals. There is a serious impediment in the 
thinking of most cooperative leaders as to such a 
set of policies because of the principle of treating 
everyone alike without consideration of differ- 
ences in relative costs of serving members with 
varying size of operation. What is needed is a new 
definition of equal treatment. I would agrue that 
equal pricing across the board does not constitute 
equal treatment. In the absence of new pricing 
policies, I would predict a declining role for co- 
operatives in the farm input business. 


The success of cooperatives in holding farm 
supply business will also depend upon the extent 
to which they tie in related services for farmers. 
One advanced example of this, being followed by 
some of our major regional farm supply coopera- 
tives, is a farm planning service. This service can 
be designed to pay its own way financially, but 
the effect should be to stimulate the sale of farm 
inputs by attracting new customers. In like man- 
ner, the more extensive integration of marketing 
activities with the farm supply business might be 
crucial to the continued market for farm inputs. 
That is to say, a cooperative might need to be 
integrated in a total program of farm supply and 
marketing in order to continue to hold a market 
share for farm inputs. A logical extension of ei- 
ther a farm planning service or an integrated op- 
eration is that of a farm management service— 
operating the farm. It is done in some specialized 
areas of production now. Will this be done for 
farmers producing grain, cotton, tobacco, live- 
stock, or milk? 

Over time, a line of services has evolved from 
cooperatives that appeal to nonfarm patrons. I 
submit, however, that our cooperatives have at 
best a split personality on this kind of business. 
Relatively few have really geared up to cater to 
city customers. Our cooperatives still have basi- 
cally a “warehouse philosophy.” To exploit the 
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urban business to the maximum extent, a differ- 
ent kind of merchandising approach needs to be 
taken. I am not convinced that in today’s world 
such an approach is not compatible with the de- 
sires of farmers. To be sure, there are still plenty 
of farm patrons who need to be able to back their 
trucks up to a platform. However, with sufficient 


imagination in the design, location, and land- 
scaping of the store facilities, both purposes 
could be accomplished to the advantage of both 
kinds of business. Who knows—such facilities 
might help to improve farmer-consumer under- 
standing and relationships. 


Pi 


The Money Market—Is It Adequate for the 
Needs of Today’s Agriculture? 


CHAIMMAN: ELI FERGUSON, EQUITABLE LIFE Assurance SOCIETY 


Discussion: Rosy SLoan, Federal Reserve Bank of Chicago 


quacy, it must be recognized at the outset 

that the mere existence of an opportunity to 
invest does not itself create a valid claim on capi- 
tal resources. The opportunities for investment 
are practically boundless. Thus, the real question 
is whether credit is being allocated among poten- 
tial borrowers, agricultural as well as others, in 
an optimum manner. The achievement of such 
optimum allocation is essentially the role of 
financial intermediaries and is dependent upon 
the efficiency and effectiveness of the intermedia- 
tion process. 

Numerous studies have examined this ques- 
tion. By and large, the research findings suggest 
that the existing financial intermediaries per- 
formed their roles reasonably well, At the same 
t time, however, persuasive evidence has been ac- 
cumulated indicating a number of areas in which 
the intermediation process may be amenable to 
significant improvement. 

The relative inflexibility in the price of agri- 
cultural credit compared with the price of credit 
in other sectors of the economy and the signifi- 
cant disparity in interest rates on agricultural 
loans among geographical areas serve to point up 
that imperfections in the money market ma- 
chinery do exist. 

The rapid increase in the proportion of credit 
held by noninstitutional lenders also may be 
symptomatic of shortcomings in the money mar- 
kets. ) 

Misallocation of credit may result for many 
reasons. Apart from the lack of effective competi- 
tion, impediments include a whole array of legal 
restrictions, customs, and institutional inertia. 

Customary practices and institutional inertia 
are of major significance, not only because of 


È ANY discussion concerning credit ade- 


their restrictive effects on flows of funds but be- 
cause of the difficulty in rooting them out of the 
intermediation process. Certain practices in set- 
ting interest rates tend to cause misallocation of 
capital. Certain types of equipment or certain 
types of farming operations have been excluded 
as acceptable credits because of arbitrary rules 
and rule-of-thumb practices pertaining to debt- 
equity ratios, loan maturities, loan-deposit ratios, 
and size of loan. 

Legal restrictions and regulations also often in- 
terfere with the free flow of capital resources into 
certain areas and uses. The rationale for such 
regulations as prohibition on certain forms of 
structure, such as branch banking or holding 
companies, is questionable in the present eco- 


‘nomic framework. Evidence suggests that the ad- 


vantages of improved fund flows, diversification 
of risk, and larger loans under these forms of 
structure may well outweigh the potential disad- 
vantages. 

Other types of regulations have become inap- 
propriate with the changes in the economic envi- 
ronment. Usury laws, designed to protect bor- 
rowers from exorbitant rates, have instead tended 
to exclude certain types of loans and classes of 
borrowers from obtaining credit as market inter- 
est rates rose above interest ceilings. Similarly, 
restrictions on interest rates paid by banks and 
savings and loan associations have reduced their 
ability to compete for funds, thereby impeding 
the intermediation process. Reappraisal and per- 
haps some modification is in order for the whole 
gamut of laws and regulations covering financial 
institutions, including those pertaining to mort- 
gage loans, geographical areas, and size of loans 
to individuals. 


Discussion: Jons R. Braxe, Michigan State University 


The capital supply industry has diverse owner- 
ship and structure, ranging from privately owned 
firms with minimal regulations to nationally regu- 
lated chartered corporations and government 


agencies. All capital suppliers tend to serve an in- 
termediary, purpose—obtaining capital from var- 
ious savers and distributing same to users. 

‘Four issues have been suggested concerning 
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capital markets and financial intermediaries: 
(1) Are rural capital markets adequate? 


Farm borrowers have access to a number of 
capital markets, including national capital mar- 
kets. National monetary and fiscal policies affect 
the functioning of these markets, as have some 
unrealistic state usury laws in recent months. 


These factors and others have affected the rela-- 


tive market share of farm lenders. 

The market for rural savers has inadequacies. 
Their alternatives are limited and of a low-return 
nature. The quality and variety of sources of in- 
vestment information seem lacking. 

The equity market for farm assets is, for prac- 
tical purposes, limited to sole proprietorship of 
real estate. Few farm common stocks are > traded 
in established markets. 


(2) How do credit arrangements affect TEN 
structure of agriculture? 


_ Do existing credit arrangements give the cor- 
porate form a competitive advantage? If so, what 
changes in credit arrangements would give the 


noncorporate firm the same advantages? To what 
extent is future structure of agriculture predeter- 
mined by present credit arrangements? 


(3) What innovations should’ financial inter- 
mediaries undertake? i 


Many innovations have been suggested: low 
equity financing, insured loans, new credit in- 
struments, and new credit related services. Low 
equity financing might be tied to an insured-loan 
program. A secondary market similar to FNMA- 
and FHA-insured loans would permit increased 
bank real estate lending without loss of liquidity. 


(4) What research is needed ang who should do 
it? l 


Farm capital suppliers could benefit from re- 
search programs; yet their research expenditures 
have been extremely modest in recent years. 
Should segments of the industry undertake in- 
creased research on their own, should they in- 
crease their support of public research of colleges 
and government agencies, or will Beye continue 
to underutilize research? 


Discussion: Jonn E. Ler, Je., Economic Research Service, USDA -` 


While there are imperfections in the money 
markets, they are adequate to insure the produc- 
tion of necessary food and fiber. Whether they 
serve to promote a desirable structure of our ag- 
ricultural industry is a different question; and it 
is less clear that the answer is positive. 

The purpose of the money market is not to 
provide every farmer with all the funds he wants 
at what he considers “reasonable” interest rates. 
Rather, the function of any market is to allocate 
scarce resources among competing ends. Under 
conventional price theory, if markets perform 
well they allocate the resources available to the 
highest return uses. By this criterion the money 
markets work fairly well and better than most. 
Furthermore, elementary supply and demand 
theory assures that as long as there is effective 
demand for farm products, the productivity of 
money used to produce those products will be 
sufficient to insure the availability of that money, 
provided that the money markets function well. 

In fact, despite the “tightest” money markets 
in recent history, complaints by farmers of inade- 
quate funds and high interest rates, and talk of 
low returns in agriculture, we still have overpro- 
duction and the need for supply management of 
some sort to offset the ominous threat of even 


greater price-depressing surpluses. This situation 

exists in part because, at least since World War 
II, there has apparently been discrimination in 
favor of agriculture in the national allocation of 
money. Through deliberate policy of cheap and 
abundant money for agriculture, we have signif- 
cantly distorted the allocative processes in the 
money markets. A result of this “favorable” 
money policy is the overcapitalization of the - 
farming sector relative to other sectors of the 
economy and to the true productivity (in a social 


sense) of marginal capital allocated to the farm 


sector. 

Five sources of “distortion” in money markets 
serving agriculture are: (1) the relative isolation 
of some sources of farm funds from the allocative 
processes of the national money markets; (2) the 
existence of federally-sponsorecl, cooperative 
lending institutions whose only customers are 
farmers; (3) programs of subsidized credit to ag- 
riculture; (4) the income insurance effects of 
commodity programs that are independent of 
supply conditions in the commodity markets; 
and (5) the legal, political, social, and other bar- 
riers, to increases in interest rates. necessary: for 
perfect allocation of money. 

As the mix of fund demanders 1 in agriculture 
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cause the new technology has not resulted in a 
significant change in the cost per unit of produc- 
tion. The “cost-free” nature of the new technol- 
“ogy has far more relevance for northern India 
and West Pakistan than for the rest of Asia. Our 
studies. in the Philippines, for example, have 
shown that the variable cost per unit of produc- 
tion has not been significantly changed by the 
shift to new varieties. Where price is not sup- 
ported above the equilibrium, there is the dis- 
tinct possibility that expanded production can 
lower farm incomes unless cost of production can 
be lowered. Research is required to improve our 
capacity to use the modern inputs efficiently and 
economically. 

Research has concentrated to date on the 
transfer of biological technology from the devel- 
oped to the developing countries. Attention 
should also be given to the transfer of mechanical 
technology. Efforts to modernize the storage and 
processing industry provide an excellent example 
of this problem. The bulk of the equipment is de- 
signed and manufactured in the developed coun- 
tries (United States, West Germany, Japan) 
where both the physical and economic environ- 
ment differ sharply from the tropics. As a conse- 
quence, much of the new equipment now being 
installed will result in financial loss to govern- 
ment or private investors. This situation can be 
remedied only by duplicating the experience with 
biological materials, that is to say, by creating 
the capacity to design and develop the mechani- 
cal equipment in the developing countries. Fortu- 
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nately, steps have already been taken in this di- 
rection. 

It is difficult to obtain information to deter- 
mine what impact the high-yielding varieties 
have had on yield, production, and farm income. 
It is even more difficult to assess the social im- 
pact of the new technology. It would appear at 
present that much of our interpretation of the so- 
cial impact is based upon a newspaper-type re- 
porting. The first need is for well-designed re- 
search studies to establish more clearly what is 
happening. 

From the information available to date, it 
seems apparent that not only the physical but 
the socio-economic impact of the new technology 
varies widely among countries, and among re- 
gions within a country. The impact appears to 
have been far less destabilizing in the Philip- 
pines, for example, than in some regions of India 
and Pakistan. This fact does not lead me to be 
more optimistic about the Philippine situation. 
Destabilization can have a positive effect by 
dramatizing the need for institutional reforms. 

Finally, with respect to our own profession, 
one of the most encouraging aspects of the green 
revolution has been the remarkable change in our 
perception of the development problems. How- 
ever, as Falcon suggests, we are scarcely pre- 
pared by background and training to undertake 
research in some of the basic socioeconomic is- 
sues of the developing countries. Perhaps there is 
a need for institutional reform in the agricultural 
economics profession. 


Discussion: Carr K. Excuer, Michigan State University 


Falcon has done an admirable job in summa- 
rizing the literature on the green revolution-——es- 
pecially the first- and second-generation prob- 
lems. He correctly points out that the revolution 
has been overplayed by many scholars, and that 
it is helping to break only one key bottleneck to 
development—the achievement of a reliable food 
surplus. However, the green revolution—like 
other slogans such as the “TAKE OFF’—can 
mislead scholars by oversimplifying the develop- 
ment process. 

The separation of problems info second- or 
third-generation problems is a misleading specifi- 
cation of the development process and can lead 
to a blind alley as far as policy is concerned. For 
example, why should political instability be clas- 
sified as a third-generation problem when, in the 
absence of the green revolution, a food shortage 


may have led to political instability. If econo- 
mists confine themselves to their traditional tools 
of analyzing the consequences of increased pro- 
duction on society in the form of first-, second-, 
and third-generation problems they will find 
themselves woefully inadequate in interpreting 
the development process in Asia. I assume Falcon 
recognized the need to try to develop a political 
economy framework of agricultural moderniza- 
tion when he commented on first-, second-, and 
third-generation problems and then called our at- 
tention to Dandekar’s “extraordinary” article. 
However, he did not show the reader how 
Dandekar’s comments on the communist and 
market options were linked to the main theme of 
his paper. ` 

Another reason why the green revolution 
should be downplayed is that a revolution in ag- 
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ricultural technology is not a new phenomenon in 
the developing world. For example, the hybrid oil 
palm which was developed in the Congo in the 
early 1940’s generated up to 500 percent yield in- 
creases over traditional bush palms. The 500 per- 
cent yield increase demonstrated the impressive 
foresight of the British, Dutch, and English colo- 
nial officials in taking a decision before World 
War IT to emphasize agricultural research in the 
tropics. 

The problems of unemployment and subsidized 
mechanization require several comments. The 
choice of mechanical technology is a key issue in 
coping with the unemployment problems. India, 
Pakistan, Thailand, and many African countries 
are aggressively promoting tractor mechanization 
and in many cases are subsidizing mechanization 
[1]. Falcon wisely notes that the choice of me- 
chanical technology involves more than appeal- 
ing to the Japanese case of labor-intensive culti- 
vation; he advocates policy measures for closing 
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the gap between private and social returns such © 
as high taxes on tractors, higher interest rates on — 
capital, etc. However, Falcon takes a domestic 
approach to the mechanization problem. The mo- 
tives of external donors need to be brought into 
an analysis of mechanization. External donors 
are still “promoting” the transfer of western ma- 
chinery to developing countries, are often serving ~ 
as bankers rather than development institutions. . 
The banker’s approach to mechanization. stresses 
a single decision criterion, such as the internal 
rate of return on the proposed mechanization 
project, rather than the impact of th:-projéct on 
society—employment, foreign exchange earners, 
nonparticipating farmers, etc. For these réasons ‘a 
realistic discussion of mechanization strategy 
should include a discussion of the motives and in-. 
fluence of aid donors in promoting mechanization ` 
projects, as well as the policies of the developing. 
country which were emphasized by Falcon. 
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* Implications of the Green Revolution for Technical 
and Economic Assistance 


CHAIRMAN: Lowe. S. Harom, Foro FOUNDATION 


Discussion: A. T. Mosuer, Agricultural Development Council 


HE proximate cause of the green revolu- 

tion was research, conducted by highly 

trained individuals. Now we realize that 
much more research—~a great deal more—and 
more competent manpower of many diverse types 
are needed in order to keep it going. . 

In the absence of the availability of interna- 
tional research, a-national system of research 
_ should embrace all of the various types of re- 
search that spread of the. green revolution re- 
quires: research on major crops and livestock, on 
- combinations of enterprises, on the control of 
farm pests and diseases, on improved methods of 
marketing, transporting, and storing farm prod- 
ucts, on the impact of changes in production pat- 
terns on employment opportunities, etc. . 

A few, but only a few, of these can be provided 
by international research. All of the others be- 
come responsibilities of the national system of 
agricultural research in each country. 

The other aspect of an effective national sys- 
tem of agricultural research is that it effectively 
harmonizes the research efforts of all public agen- 
cies that engage-in it. Some research needs to be 
conducted in universities where future research 
scientists are being trained. Other parts of it are 
probably best administered in special problem- 
oriented bureaus or institutes staffed by a combi- 
nation of specialists whose talents are pertinent 
to the range of problems being studied. The trick 
is to find a system sufficiently compatible with 
local organizational traditions to be viable, suff- 
ciently disciplined to concentrate on the most im- 
portant problems, yet sufficiently flexible and 
permissive not to stifle scientific curiosity and 
initiative. oe 

With respect to education, what arrangements 
need to be made, country by country, to assure a 
sufficient supply of the trained manpower re- 
quired to man the services upon which expansion 
of the green revolution must depend? That 
means persons competent to conduct agricultural 


research, to manufacture and distribute farm in- 
puts, to design and administer programs of farm 
credit, to operate programs to assure efficient 
marketing of agricultural products, to man effec- 
tive extension services, to implement agricultural 
price policies, to operate agricultural statistics 
services, and to teach in agricultural schools and 
colleges. 

Because persons learn from their whole experi- 
ence and learn fastest when they are already ac- 
tively engaged in what they are also trying to 
learn how to do, opportunities for in-service 
training are of prime importance. No amount of 
specific preservice training or academic education 
is an adequate substitute. 

The second element in an effective national 
system to provide trained agricultural manpower 
is a redesigned undergraduate curriculum for ag- 
ricultural colleges. Present undergraduate agri- 
cultural curricula suffer from two prevailing ten- 
dencies: (1) to concentrate more on farm pro- 
duction than on the broad range of farming plus 
agrisupport services plus general governmental 
policies and cultural values that affect the total- 
ity of agricultural development; and (2) to de- 
sign undergraduate curricula as preparation for 
graduate study despite the fact that most B.S. 
graduates do not go on to graduate school. 

Undergraduate agricultural curricula should 
be designed primarily for those who will not con- 
tinue beyond the B.S. degree. It should give a 
broad understanding of the basic processes that 
are involved in farming and in off-farm agrisup- 
port activities, coupled with preparation for 
adult citizenship and social parkapanon as well 
as for occupational activities. 

Graduate study as it now exists is jeiz 
training for research. Other types need to be de- 
veloped for the advanced training of those who 
are to be administrators and operators of public 
and private programs related to agriculture. 
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Implications of the Green Revolution for U.S. Price, 
Income, and Trade Policy 


CHARMAN: Davip HOPPER, INTERNATIONAL DEVELOPMENT RESEARCH CENTER, OTTAWA 


Discussion: Joan A. ScHNITTKER, Kansas State University 


HE green revolution will not have any im- 

portant influence in molding agricultural 

or trade policies in the United States. The 
broad policy direction for commercial agriculture 
in the United States is well established. Govern- 
ment intervention in production and marketing 
will continue; federal budget expenditures will 
continue to be large; the level of protection for 
agricultural commodities will continue to be re- 
duced, with reductions interrupted occasionally 
by politically inspired increases. This broad pol- 
icy direction is guided by internal forces far 
stronger than the effects of increased agricultural 
production in developing nations upon U.S. pol- 
icy. 

Our program mechanics will not be materially 
affected by the green revolution. Payment-based, 
voluntary production restraint can continue be- 
cause we are willing to allocate substantial public 
money to commercial farmers. Our programs are 
now being changed slightly from existing forms; 
once approved, they will probably continue with- 
out material change for two to three more years. 

Administrative and spending decisions, how- 
ever, will continue to be influenced by the green 
revolution. The reductions in U.S. grain acreages 
since 1968 were required partly by agricultural 
recovery in developing countries. Increased acre- 
ages in 1966 and 1967 were partly the result of 
earlier agricultural failures in those countries. 
Continuing growth in grain production in Asia 
will probably put more pressure on U.S. grain 
acreages, but it will not be the only factor oper- 
ating in that direction. If this occurs, we may re- 
duce crop acreages further in the 1970’s by in- 
creasing payments to farmers. If we fail to do 


that we may experience a new round of grain sur- 
pluses in the United States, or the Secretary of 
Agriculture may reduce price support: guarantees 
to increase grain utilization and to exert market 
pressure against grain production. Some combi- - 
nation of those moves is the most likely possibil- 
ity. 
The distribution of benefits from farm pro- 
grams and the question of bringing most farm 
commodity program spending decisions into the 
“controllable” category of budget expenditures 
are pressing farm policy reform issues. Clearly, 
farm program expenditures go principally to our 
least needy farmers; this ought to be stopped. 
Equally clearly, advance commitments on farm 


' price support and payment levels prevent ade- 


quate funding for programs of far higher ‘prior- 
ity, when crops are large and the budget must be 
balanced. Unfortunately, the green revolution 
will not help achieve these reforms. 

Agricultural trade policy will not be materially 
influenced by the production effects of the green 
revolution in the short run. U.S. policy has re- 
cently recognized the principle of general trade 
preferences for developing countries, including 
limited preferences for agricultural products. But 
this concession does not have its roots in the 
green revolution. Probably the most tangible in- 
fluence on U.S. agricultural trade policy will be 
to make the present Administration more skepti- 
cal of any new International Grains Arrangement 
and more determined to lower the level of any 
minimum prices agreed in an arraagement. But 
here again the influence is marginal. This general 
policy was set by other forces before the onset of 
recent production gains abroad. 


Discussion: Quentin M. West, Foreign Economic Development Service, USDA 


Falcon’s paper presents an excellent discussion 
of price, income, and trade implications of the 
green revolution. There are, however, at least 
four other points which should receive more at- 
tention: (1) its effect on consumers; (2) the sit- 
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uation in areas not mentioned by Falcon; (3) 
the long-range demand outlook for LDC farm 
commodities; and (4) mechanisms for develop- 
ment policy formulation. 

The green revolution’s effect on consumers in 
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developing nations has been too often over- 
looked. The assumption that the green revolution 
has led to lower retail prices and improved nutri- 
tion may not always be true. 

Sometimes producer incentive prices have gen- 
erated increased consumer prices; also, increased 
domestic production has often replaced less ex- 
pensive concessionary imports. The retail wheat 
price in Indian fair price shops, for example, 
nearly doubled from 1964 to 1969. The Indian 
consumer pays more or eats less. Either way, the 
green revolution contribution to national eco- 
nomic growth is restrained. 

Nutrition can suffer also if high-yielding cere- 
als are planted in place of higher-protein crops. 
In India calories per person a day from high-pro- 
tein pulses dropped steadily from 222 in 1962 to 
166 in 1970. Calorie intake from all grain sources 
remained steady. 

Falcon’s comments were largely limited to 
South Asia and East Asia. Except for a few coun- 
tries, the story is limited to there. The large per 
capita agricultural production gains in East Asia 
(103 index in 1963 to 114 in 1969) and the tre- 
mendous recovery of South Asia (90 index in 
, 1966 to 105 in 1969) have now shown up in Af- 

rica and Latin America, both of which had expe- 
rienced declines (indexes based on percent of 
1957-59). 

Falcon did not mention Vietnam, but it also is 
a green revolution success. Three years ago, Viet- 
nam had only 200 hectares planted to high-yield- 
ing rices; there were more than 200,000 hectares 
in 1969 with a 500,000-hectare goal this year. 
Farmers with the new rices are getting higher in- 
comes with their doubled yields even after ad- 
justing for high input costs and a 10-15 percent 
price discount usually associated with new grain. 
Vietnam produced 17 percent more rice in 1969 
than in 1968. 

Falcon declined to make projections, yet it is 
necessary to evaluate future world demand for 
various LDC commodities when considering such 
complex questions as “producing for export” or 
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“diversification.” Such “demand” information, 
recently published by the Economic Research 
Service under AID contract, points out that by 
1980: 

Wheat import demand will be sluggish in de- 
veloped countries but potentially strong in devel- 
oping nations, especially if concessionary terms 
are available. LDC’s, because of subsidies and 
grain quality factors, will have difficulty in com- 
peting with developed countries in the world 
market. 

Rice import demand, affected by the high 
yields of the green revolution, will be poor. There 
will be downward pressures on prices. 

Coarse grains, with strong demand from de- 
veloped countries as well as less developed coun- 
tries with expanding livestock enterprises, will 
have a good world import demand. 

Oilcake import demand will be strong while oil 
import demand is expected to be weak. 

Critically needed in developing nations are 
mechanisms to consider and decide complex is- 
sues generally associated with economic develop- 
Ment planning as well as those generated specifi- 
cally by the green revolution. These include is- 
sues related to pricing to achieve supply-demand 
balance, evaluation of subsidized exports in 
terms of comparative advantage, and balancing 
self-sufficiency against lower cost imports. Minis- 
tries of agriculture must be strengthened to deal 
with these complexities. 

This point was emphasized in a recent report 
to the President by Secretary of Agriculture Har- 
din and AID Administrator Hannah, which rec- 
ommended increased “emphasis on development 
of institutional competence of central govern- 
ments, especially ministries of agriculture, to 
plan and manage agricultural programs and to 
provide supporting services to the agricultural 
sector.” Work on this has begun with more secto- 
Tal analyses and special USDA/AID training 
seminars in agricultural policy and in manage- 
ment for LDC officials. 


Institutional Reform: The Conflict between 
Equity and Productivity 
CHAIRMAN: ELDON D. Smrru, Universrry or KENTUCKY 


Discussion: Wx.11aM K. GAMELE, Ford Foundation 


HE question of the conflict between equity 
and productivity is of concern to many 
persons involved in agricultural develop- 
ment. The green revolution has primarily bene- 
fited the already somewhat advantaged and has 
hardly touched the great number of farmers 
throughout the developing world. This should 
not be surprising to policy makers, for there is a 
considerable similar history in the developed 
world. I shall not attempt here to document the 
conflict between equity and productivity or try 
to argue that there is such a conflict. Rather, I 
shall proceed on the assumption that the small 
producers need to be brought into a more equita- 
ble position in many of the developing countries 
in relation to the large land holders; that is, they 
need to have a more equitable share of the tech- 
nological advances in agriculture. Technical as- 
sistance in the form of agricultural extension ser- 
vice programs in the developing countries has 
traditionally been a monolithic approach: one 
similar program for all farmers with an informa- 
tion focus. This has not been satisfactory to the 
larger, more progressive farmers, who generally 
are in direct contact with many research institu- 
tions, banks, and agribusiness representatives. 
Nor has it been satisfactory to the small farmers 
who need much more than information. Several 
pilot programs are being carried out around the 
world to see what set of inputs are necessary to 
make significant progress for the small farmers in 
developing countries. For the most part, these 
are single-crop oriented and focused almost ex- 
clusively on production. 
The successful pilot programs appear to have 
most of the following in common: 


(1) Strong, well-trained, dedicated leadership. 

(2) A staff that is able to carry out adaptive 
research to meet micro-ecological conditions. 

(3) Favorable ecological conditions. 

(4) Availability of seeds, credit, fertilizers, 
and insecticides. Institutions providirig these may 
not have been operated efficiently, but they are 
established and have the potential to participate 
effectively. 

(5) A guaranteed market at favorable prices. 

(6) Political stability at least in the sense that 
there is assurance that commitments to price sup- 
ports, etc. will be honoured from one year to the 
next. 

(7) There is assurance in at least nine years 


d 


out of ten that production increases of 50 percent i 


or more will be obtained, and the cost of the in- 
puts in the “package of practices” will return a 
substantial profit; or there is a system of crop 
insurance, 

The cost of a program that meets these condi- 
tions is high, but in limited tests to date a posi- 
tive return to individuals is indicated. Whether 
governments are willing to invest large sums of 
money to gain the increased production that ap- 
pears possible is yet to be tested. The economic 
analysis of these few pilot programs to date is 
probably their weakest part; and the problems 
that will be generated by the increased produc- 
tion have been given little attention. 

Economists need to work much more closely 
with production scientists on economic variables 
and crop alternatives in relation to internal and 
export market demands in order to anticipate fu- 
ture problems and to assist with information for 
policy guidelines. 


Discussion: Dare W. Apams, Ohio State University 


There is little doubt that the green revolution 
has established a more positive attitude toward 
agriculture, as well as helped to identify the 
“technological barrier” as important in develop- 
ment. Falcon’s call for perspective on the limited 
nature of the green revolution, however, is timely 
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for at least-three reasons, First, care must be 
taken not to oversell the importante of new agri- 
cultural technology; the needs for almost all of 
the “traditional” agricultural development tech- 
niques (efficient pricing policy, extension, mar- 
kets, credit, etc.) sharply increase with techno- 


A 
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logical change: Second, agricultural problems are 
heterogeneous, and there are still a number of 
cases around the world where a “technology bar- 
rier” is not an immediate constraint on agricul- 
tural output. Third, the green revolution is 


mainly touching the “haves.” With few excep- - 


tions new technology has been complementary 
and synergistic in farm firms that have signifi- 
cant bundles of agricultural resources. New tech- 
nology, as well as most other major agricultural 
development techniques, has had little fallout 
among the rural poor. To some extent this is true 
because institutions that handle these resources 
have evolved largely to service major market par- 
ticipants. Thus the service institutions that 
would allow rural poor to participate in techno- 
logical change are in most cases not in place. A 
major challenge is to develop policies and pro- 
grams that stimulate the growth of these types of 
institutions. 

Issues related to agricultural credit, rural sav- 
ings, and purchased inputs appear to need special 
attention if countries are to develop institutional 
capacity to fuel agricultural change among rural 
poor. With technological change there is gener- 
ally a rapid growth in the services needed 
through the factor markets. Credit requirements, 
for example, increase very rapidly with changes 
in technology and/or farm enterprises. An impor- 
tant part of this is due to the rapid growth in 
fertilizer use. In India variable costs have dou- 
bled for IR-8 rice producers over costs incurred 
with older varieties of rice. In southern Brazil re- 
search has shown a 30-fold increase on a per- 
acre basis in credit requirements as farmers move 
from extensive cattle operations to intensive 
crops. Even with an annual average increase of 
17 percent in real institutional agricultural credit 
available over 1960-1968, Brazil has been unable 
to avoid rather serious credit rationing for small 
farmers. Likewise, the small farmer in India is 


J 77 


hard put to find financing for tube wells and fer- 
tilizer so as to capitalize on the high-yielding 
grain varieties. 

Some of the major questions with regard to ap- 
propriate service institutions are: 

(1) Can efficient institutional forms be devel- 
oped that will allow rural poor to benefit from 
technological change? Do developers need to pay 
more attention to the economics of the functions 
these institutions provide? If these institutions 
were organized mainly around providing services 
in factor markets, would they be more economi- 
cally viable than cooperatives, for example, - 
which are providing services mainly in the con- 
sumption and product market area? 

(2) Should these institutions for servicing ru- 
ral poor have as one of their major functions the 
mobilization of voluntary savings for relending 
as agricultural credit? Tapping income streams, 
enlarged by technological change, through mobi- 
lization of voluntary savings seems a vital com- 
ponent of providing substantial additional agri- 
cultural credit. 

(3) Would it be appropriate to generally raise 
administered interest rates on agricultural credit 
in less-developed countries? Would this assist the 
credit cooperative, for example, to maintain 
financial integrity? 

In summary, important changes in current ag- 
ricultural development policy must be made if 
rural poverty is to be colored by the green revo- 
lution. While the grubby work of developing 
local institutions to facilitate rural change has 
largely gone out of vogue, I feel that it must 
again receive emphasis if rural poverty problems 
are to be seriously addressed. A major challenge 
is going to be finding viable economic functions 
that these institutions can perform. The credit- 
savings issue should receive serious attention in 
this regard. 


Discussion: Peter Donner, University of Wisconsin 


The title of this subsession, “Conflict between 
Equity and Productivity,” repeats a basic fal- 
lacy. There is no evidence to support the assump- 
tion that any such conflict exists, especially if 
one admits of changes in the ownership distribu- 
tion of land and capital. Most countries that 
have carried out distributive reforms Have a re- 
markably good record of development. 

In summarizing the evidence presented at 
AID’s 1970 Spring Review of Land Reform, Er- 
ven Long noted, “The most important finding of 


the review is that the social and political goals of 
wider distribution of opportunity, power, and 
employment among farm people are not in con- 
flict with increased agricultural productivity and 
efficiency.” 

Falcon’s excellent paper is somewhat ambiva- 
lent with respect to the equity-productivity con- 
flict, yet its organization essentially accepts the 
dichotomy. Falcon justifies institutional reforms, 
which he considers third-generation problems, 
primarily on humanitarian grounds and the need 
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to avoid cycles of violence and repression. How- 
ever, institutional reforms may also be required 
to achieve even the narrow objectives of eco- 
nomic growth. Output and productivity increases 
cannot be sustained without a more equal distri- 
bution of income, establishing a wider and a 
more effective market. 

The United States, too, had its green revolu- 
tion. Judging by the accelerating productivity in- 
creases per acre, per animal unit, and especially 
per agricultural worker, it began in the 1930’s. 
But the US. farm population was already declin- 
ing in absolute terms before that, and total popu- 
lation growth was relatively slow. A broad indus- 
trial base existed for absorbing displaced farm la- 
bor, and this base was greatly enlarged by the 
wartime economy of the 1940’s. Political and 
economic power within the agricultural sector 
were less concentrated than they are now in 
many of the developing countries. The basic 
physical and institutional infrastructure was 
largely established, and agricultural technology 
was mainly home-produced in response to differ- 
ential factor rates of return generated in rela- 
tively competitive markets. These conditions are 
certainly in sharp contrast to those Falcon de- 
scribes as giving rise to the third-generation 
problems of the current green revolution. 

‘Despite these relatively favorable conditions, 
the rapid agricultural transformation placed for- 
midable burdens on U.S. society. These are likely 
to be much greater in a society with the charac- 
teristics described by Falcon—with a much 
larger and growing agricultural labor force and 
with much more limited opportunities for non- 
farm employment. These relatively favorable cir- 
cumstances cannot be duplicated—certainly not 
in the short run. That is why policy formulas and 
prescriptions based on the experience of the 
United States (and other industrial countries) 
are often worse than useless—they may add to 
and aggravate existing problems. That is also 
why agricultural policy in the less-developed 
countries must address the issues of land owner- 
ship distribution rather than taking this as given, 
as is common practice in the United States. 


Technology had been introduced into tradi- 
tional societies long before the so-called green 
revolution. However, the social and institutional 
structure (dominated by the land tenure system 
in agrarian societies) did not permit the benefits 
of new technology to spread widely throughout 
the society; consequently, development was al- 
ways confined to limited strata of the population. 
The technology associated with the green revolu- 
tion is simply another example of this process, 
and the consequences are becoming more visible 
to many observers. The need for institutional re- 
form arises from the accumulated introduction of 
technology, and that need existed even before the 
recent adoption of technology associated with the © 
green revolution. | 

The examples of World Bank mechanization 
loans cited by Falcon are not uncommon., They 
reflect internal policies of developing nations and 
the political power of those for whom mechaniza- 
tion is a profitable venture—profitable by the 
criteria appropriate to the individual firm but not 
by the criteria of national development. Such 
policies of international lending agencies and of 
nation states—both the more and the less devel- 
oped——reflect the way in which many economists 4 
view the development task, since economists pro- 
vide many of the analyses on which such policies 
are based. 

Redirections are needed in economic analysis 
to make it more relevant to some oi the key is- 
sues of present-day agricultural development pol- 
icies. Equity and productivity conflict only if the 
present ownership structure of land and capital is 
assumed to be fixed. The significant distribu- 
tional questions are not those defined by mar- 
ginal productivity theory, but those concerned 
with economic and political power and the pat- 
terns of resource ownership and control to which 
they give rise. Introduction of technology with- 
out changing these power relationships simply 
accentuates the disparities, as Falcon’s analysis 
clearly shows. Institutional reforms are the basis 
for making the spread of technology consistent 
with the overall requirements of economic devel- 
opment. l 


Implications of the Green Revolution for Economic Growth 
CHAIRMAN: Joon W. MELLOR, Cornett UNIVERSITY 


Discussion: G. Epwarp Scuun, Purdue University 


HE green revolution is defined as the de- 

velopment of new, improved varieties 

whose primary characteristic is that they 
have a greater response to the application of fer- 
tilizer. Technical change of this kind will tend to 
be neutral with respect to mechanization, al- 
though the reduction of capital rationing associ- 
ated with it may give some stimulus to mechani- 
zation. Improved varieties and increased use of 
fertilizer are also scale neutral, unless share ar- 
rangements should change as a consequence and 
thereby lead to a recombination of parcels in the 
hands of the better entrepreneurs. 

Despite the scale neutrality and the hypothe- 
sized lack of direct effect of the new varieties on 
mechanization, they are likely to create major 
adjustment problems for the agricultural labor 
force, contrary to recent arguments to the con- 
trary in the literature. It is true that the direct 
effect of the new technology is to increase the 
productivity of labor and thereby shift the de- 
mand for it to the right. However, the conse- 
quences of the increased output which results 
from the new technology will be a rather sizable 
negative market effect. So long as the demand for 
a product has a price elasticity less than one, the 
market effect will tend to outweigh the direct 


effect and labor will have to be transferred out 
of agriculture. 

The labor problem will have two dimensions: 
(1) the need to transfer labor out of agriculture 
in the aggregate; (2) the regional problem cre- 
ated by shifts in comparative advantage. Both of 
these have serious consequences; neither has an 
easy solution. 

Recognition of these income and employment 
problems should not lead us to despair, nor 
should it cause us to slacken our efforts on the 
technological front. The new varieties are a pow- 
erful source of economic growth, and it is this 
very strength that causes the problem. However, 
immediate steps should be taken to accommodate 
the problems that will be created. This requires 
that some part of the agricultural surplus be used 
for education and training programs, so that the 
labor can be more easily absorbed in other sec- 
tors; that research efforts be directed to develop- 
ing other agricultural alternatives, particularly 
those with a higher income elasticity of demand; 
and that export promotion be undertaken as a 
strategic matter of winning an enlarged market. 
Despite the best efforts on these fronts, the prob- 
lem promises to be difficult. 


Discussion: Kusum Nam, Michigan State University 


Wherever the green revolution has made a sig- 
nificant impact, it has benefited a small minority 
of farmers in a few regions only. It has accentu- 
ated income disparities between regions and be- 
tween the large and greater mass of small culti- 
vators. These developments are wrongfully de- 
scribed as third-generation problems of technical 
change, because they were inherent in the original 
assumptions and policies and reflect the domi- 
nant beliefs of the decade of leading agricultural 
economists. 

Two premises relevant to this discussion are 
stated in the Regional Economic Report on Agri- 
culture to the Asian Development Bank [1]: 
(a) that agricultural policy should aim at devel- 
oping a “modern” national agriculture based on 
the application of the latest findings of science 


and technology; and (b) that expansion of pro- 
duction should be the priority goal. 

The report recognizes that (a) would restrict 
the course of development to a single strategy. As 
for the goal: “While recognizing that social and 
political considerations are important,” it op- 
poses any restrictions on “modern farm imple- 
ments, mechanical power and tillage equipment,” 
because they “might cause serious unem- 
ployment. . . .” Such restraints display “lit- 
tle understanding of the negative effects on pro- 
duction growth that arise from a confounding of 
economic and political ends.” Whereas institu- 
tional reform also is considered unnecessary, the 
survey team believes “there is no alternative to a 
course that increases income disparities among 
ryral peoples.” 
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The resulting policies, however, are indefensi- 
ble in densely populated underdeveloped econo- 
mies. If introduction of new seeds is accompanied 
by “modern” mechanized techniques, in India, 
where 80 percent of the population is rural and 
some 75 percent of the 63.5 million farm house- 
holds possess none or less than five acres, not 
only will the majority not improve their well-be- 
ing; they will be forced to migrate and face star- 
vation. Neither they nor their children will find 
employment in urban sectors of the economy, 
whatever its rate of growth. And no nation could 
put most of itself on dole and expect to survive. 
The disequilibria would be too great. 

With half the population at an annual per cap- 
ita consumption level of less than $32 (India 
1967-68), to adopt a development strategy that 
must increase income disparities would not be 
sanity even if it is good economics. Only a com- 
puter could accord absolute primacy to produc- 
tion on the ground that if the goal is confounded 
with other considerations, social/political, the 
economic returns to investment will be less. Fur- 
thermore, there is no educational process that 
could train millions of illiterate farmers to grasp 
the complexities of an indiscriminate stream of 
the latest technology. They would be automati- 
cally rendered obsolete and noncompetitive by its 
requirements of skills, scale, and management. 


Is there any alternative? There is, proves 
the basic premises are modified. 

(1) In a developing agriculture, it is not the . 
aggregate increase alone that counts. Its break- 
down in terms of the spread of production oppor- 
tunities, resources, and income is equally impor- 
tant. 

(2) Scientific adno is essential for prog- 
ress, but of all the production variables it is the 


most controllable though the least controlled. It 


can be designed to increase output to any given 
scale and organization. “Neither large machines 
nor large farms are indispensable to ‘modernity’ 
or efficiency in agriculture” [2]. Moreover, un- 
less a massive release of farm labor is contem- 
plated, innovations must subserve the medial 
level of feasibility, education, and resources of the 
farm populations concerned. 

(3) Provided production factors, including 
land, are distributed equitably, an equitable 
sharing of income could be achieved simuliane- 
ously with growth. It will be impossible to redis- 
tribute income later, and the unemployment 
problem will not be resolved by public works 
programs or by herding the displaced on fenced- _ 
in reservations. And then, as has often happened 
in history, the solution will be sought perhaps in 
another revolution. But that would certainly not 
be “scientific” or “green.” 
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Discussion: Wyn F. Owen, University of Colorado 


The problem addressed is how the countries 
involved in the green revolution might take ad- 
vantage of the windfall gains accruing to them as 
a result of a relatively simple initial change in 
farming technology in order to set in motion a 
cumulative productivity revolution based on in- 
creasing rates of savings and investment and an 
accompanying widening spectrum of technologi- 
cal progress. Without this the green revolution 
cannot become a means to economic growth in 
any meaningful long-run definition of the term or 
provide a basis for any significant attack on the 
problems of inequality that also beset these coun- 
tries. 

There are two basic alternatives. One is a forc- 
ible extraction of a substantial proportion of the 
increment to farm production and its purposive 
channeling by the State to the support of key 


growth industries and services more or less along 
the lines of the Russian development model. The 
other is to reform the agrarian and market struc- 
tures of the economies concerned in a way that 
will automatically generate a higher, self-perpet- 
uating rate of accumulation as well as appropri- 
ate associated capital transfers within agriculture 
and between it and nonfarm sectors. The general 
political orientation of most of these countries, 
coupled with the need to maintain continuity of 
growth in agriculture at the same time as a sur- 
plus is extracted from it in support of increasing 
growth ratés elsewhere, makes it more relevant to 
focus attention on the second alternative. 
Organizational innovation and reform involve 
changes in the loci of decision-making power 
with respect to the allocation and use of eco- 
nomic resources, and for.this reason they are nor- 


IMPLICATIONS OF THE GREEN RevoLUTION—DiscussIOoN / 


mally not easy to effect. However, since there is 
today a clear commitment to higher rates of 
growth in most of the countries concerned, condi- 
tions are more receptive to such changes than 
would otherwise be the case. 

The problem of reconciling the apparent con- 
flict between the twin goals of economic growth 
and greater equality, which was stressed by Fal- 
con in the main paper, is very real. By its very 
nature, economic growth inevitably creates ine- 
qualities; it involves structural transformations 
in which some of the economic enterprises and 
households involved at any given time and place 
will find themselves at a disadvantage just as 
surely as others gain a relative advantage. How- 
ever, this characteristic of the process of growth 
is not reason to destroy it by withdrawing the 
advantage from the advantaged in the false hope 
that it will suffice to right the wrongs of the dis- 
advantaged. Rather, the problems of those who 
find themselves disadvantaged, or bypassed by 
the process of growth, must be attacked with de- 
termination separately and at the same time as 
the growth points that carry the total process 
forward are protected and provided continued 
encouragement, 

The highest rates of commodity surplus crea- 
tion and conversion in the green revolution coun- 
tries will result from a progressive “freeing up” 
of their commercial, market-oriented farm sectors 
with a view to creating therein increasingly com- 
petitive and modernized farming industries in 
which efficient farm managers will find maximum 
freedom and opportunity to exploit fully the 
economies of scale and of specialization. If ade- 
quately complemented with policies designed to 
provide optimum-sized commercial farms—-which 
in most circumstances undoubtedly will prove to 
be family operational units—with reasonably 
stable incentive farm prices and ready access to 
land and capital resources and new technologies 
in sufficiently small incremental units, a suffi- 
ciently high rate of capital accumulation may be 
expected to occur automatically within the farm 
enterprise to serve as a basis for a high overall 
rate of growth. Likewise, a competitive commer- 
cial farming system will tend to result in a high 
proportional transfer of part of the value of the 
increment in farm productivity to the nonfarm 
sectors of these economies, both as a result of rel- 
atively rapid downward adjustments in consumer 
prices for the farm commodities experiencing 
technological improvements in their methods of 
production and a continuing transfer of capital 
resources off the farm jn the form of embodied 
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capital or claims to farm income earnings associ- 
ated with emigrant farm labor [2]. Such trans- 
fers should be expandable under the influence of 
policies designed to upgrade the education of 
farm children, the availability and quality of ru- 
ral savings institutions, and incentives to land- 
lords to convert more of their rural savings into 
productive assets in place of the various forms of 
conspicuous consumption for which they are 
noted. 

The pursuit of this type of growth policy in 
most countries tends to be inhibited by the ab- 
sence or inadequacy of complementary policies 
directed to the needs of the noncommercial sector 
of the rural population. The latter tends to be 
the more numerous, as well as constituting the 
main body of the poorest families in all develop- 
ing countries. The common mistake is to attempt 
to force the emerging commercial farming sector 
to absorb this labor without regard to its full im- 
plications with regard to economic growth; a 
practice which unfortunately has tended to be 
supported by far too many economists who have 
proved to be surprisingly gullible to the proposi- 
tion that economies of scale and labor-saving 
technologies are irrelevant in densely populated 
countries. This simply is not true for the com- 
mercial farming sector—the commodity surplus- 
producing sector—of any country. 

What is also important to recognize is that the 
realization of economies of scale and of special- 
ization in any commercial farming sector and the 
improvement of the population-supporting capac- 
ity of the total rural economy are not necessarily 
mutually exclusive alternatives. This may be 
made more obvious through a simple manipula- 
tion of some data on the Indian economy. For 
example, it would be possible to allocate one and 
a half acres of land to each of fifty-odd million 
rural households in India, one-third of whom are 
currently entirely landless, and still leave over 80 
percent of the land to be divided into commercial 
farms averaging twenty acres in size. Alterna- 
tively, 33 percent of its land could be allocated in 
units of three acres to 45 million households—in- 
cluding all those currently landless—and_ still 
leave two-thirds of the land to be exploited in 
commercial units averaging twelve acres in size 
[1, pp. 53-61]. 

A land reform along these lines would repre- 
sent nothing short of a bonanza for the poorest 
classes in Asia at the same time that it made possi- 
ble a more dynamic commercial farming sector to 
serve as a vanguard of economic growth. It 
would also make it more politically practical to 
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give overt recognition to the existence of a rural 
transitional sector in which the economies of la- 
bor-intensive land use for essentially welfare pur- 
poses could be combined with policies designed 
to create complementary nonfarm employment 
opportunities for the labor trapped in this sector. 
This would be a very considerable improvement 
over the prevailing tendency to view the destiny 


of these households as being inextricably and © 


eternally bound up with agriculture and to come 
to the natural conclusion, as a result, that com- 
mercial agriculture should be forced to engage in 
mass featherbedding operations of a type that no 
economist in his wildest dreams would recom- 


mend for its urban industrial counterpart. © 

There are two distinct sectors of agriculture 
with two different functions, namely, the produc- 
tion of a commodity surplus on the one hand and 
the maintenance of surplus population on the 
other. To be rendered efficient with respect to 
their different functions they demand quite dif- 
ferent types of developmental policies. However, 
such policies can be designed to reinforce each 
other so that the pursuit of higher rates of 
growth need not produce, as one of its products, 
a further closing of the doors of economic oppor- 
tunity and security to the poor. 
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reflect a single general problem, namely, 

the neglect by the economics profession 
of the question of economic (or social) criteria 
for resource allocation in the public sector. In 
short, we have only imperfect analytic techniques 
for comparing the merits of one project or activ- 
ity with another; we have no theory of how the 
allocation of public funds among programs and 
purposes is determined; and we have clear differ- 
ences in acceptable philosophies as to why gov- 
ernments should spend at all. 

It is the intention of this paper to consider 
some of the problems involved in formulating an- 
alytic techniques for program selection—not the 
need for more cogent theories or philosophies of 
government spending. It is also the intention to 
focus on the allocation of resources through gov- 
ernment? and resource allocation mainly for de- 
velopmental purposes, at that. Nonetheless, some 
theoretical and philosophical issues and some 
consideration of the problems of analyzing gov- 
ernment spending, in general, will emerge in the 
discussion. 

To begin, it will be helpful to distinguish be- 
tween developmental and nondevelopmental gov- 
ernment programs. A nondevelopmental govern- 
ment activity consists simply of the allocation of 
resources to the provision of a good or service 
which, for a variety of reasons, is more appropri- 
ately provided through other than market chan- 
nels. This could be because of a tendency to mo- 
nopolization where regulation is not feasible, 
where the “exclusion” principle operates [4, pp. 
9-10], or simply where marginal costs are zero. 
In any event, the nondevelopmental public good 
is simply a way of providing a commodity that is 
more efficient than an ordinary market. A devel- 
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opmental activity, on the other hand, has as its 
purpose changing the production possibility sur- 
face in the private sector. This could come about 
by increasing the stocks of capital goods or 
known reserves of resources, through improve- 
ment in the quality of human resources, or by 
changing the geographic pattern of resource 
availability. 

In an ultimate sense, all public sector activities 
have both commodity-providing and develop- 
mental purposes. But while such services as pub- 
lic parks, drinking fountains, or even monuments 
may in some sense “improve” people, they really 
do not do so except in the sense that all utilitar- 
ian consumption, public or private, is “people im- 
proving.” On the other hand, something like the 
building of a railroad into a previously unsettled 
region comes close to being purely developmen- 
tal, although rarely would there be no initial ser- 
vice users. In any event, what is really of interest 
is not the matter of identifying a priori what is or 
is not developmental, but rather the concept of a 


developmental purpose which can be regarded, 


for practical purposes, as of no particular impor- 
tance in large classes of governmental activity 
and of paramount importance in others, with 
some cases remaining in between. This distinc- 
tion will be drawn more sharply later. 

While my remarks will be mainly concerned 
with efforts at “figuring out” ways of making 
better rather than worse decisions on the deploy- 
ment of developmental resources in the public 
sector, it should be noted at least briefly that not 
all people, nor even all economists who are inter- 
ested in this problem, regard it as one that it is 
necessarily possible or even desirable to “figure 
out.” Typically, of course, neoclassical economics 
has maintained an “ostrich” position. In its sim- 
plest form, of course, it simply asserts that an 
elected government will in fact provide the ser- 
vices people want provided or it will be replaced 
in office by a government that will so provide, at 
least within the context of a democratic frame- 
work. Clearly, it is recognized that governments 
might not necessarily be completely responsive; 
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but if they are not, that is to be viewed as a po- 
litical problem.? In short, if one defines economics 
as being concerned with the allocation of re- 
sources through markets, implicitly one is defn- 
ing a nonmarket resource allocation .as a noneco- 
nomic problem. 

A somewhat less conservative position might 
be called a “semi-ostrich,” or “emu” position. 
Essentially, it may be characterized by the litera- 
ture of welfare economics, at least up until the 
1950’s.2 This literature did recognize that gov- 
ernment programs could have economic signifi- 
cance, but it was much more concerned with the 
philosophical underpinnings of the rationale for 
public sector activity rather than with providing 
any guidelines for actual discrete decision mak- 
ing. At that level, about all that it said was that 
economics could point out the implications of 
various alternative actions but beyond this could 
not provide guidelines as to what ought to be 
done.* In any event, we are all familiar enough 
with the ostrich and the emu to realize that they 
probably cannot give us any advice on the kinds 
of things that governments ought to be spending 
money on, in general, much less how they ought 
to be spending money to obtain secondary, or de- 
velopmental, effects.. 

Another bird in the developmental barnyard is 
“Chicken Little.” Currently, he is more likely to 
talk about how we should not be developing— 
polluting and littering—but he has been with us 
for a long time, mainly telling us of the grave ne- 
cessity for federal efforts to make “Podunk” 
grow. While the ostrich and the emu are un- 
likely to see development as a legitimate purpose 
of government, and hence not amenable to eco- 
nomic analysis, Chicken Little is unlikely to see 
it as anything but a squawking contest, and 
hence not requiring any economic analysis. For 
example, to the extent that he could be made to 
look at the problem, the ostrich would claim that 
the benefits of an expansion of the water supply 
in western Nebraska would be very small since 
very few people live there. In contrast, Chicken 
Little would cite the fact that very few people 
live there as the main argument why large in- 
creases in water supply were necessary. 


*See, for example, Robbins [6]. 

*A survey of the “welfare economics position” until 
that time can be found in Scitovsky [7]. 

*A contemporary dissenting view can be found in Little 
[3, ch. 4]. 

* What is in mind here is the typical Chamber of con 
merce “boosterism.” 


Just who is correct in this situation, the ostrich 
or Chicken Little really constitutes the core of 
the problem of how we establish a framework for 
analyzing secondary benefits. We will return to 
this controversy later, but first we should reflect 
a bit on the song of the “blue bird of happiness.” 

The blue bird of happiness was hatched during 
the 1930’s with the fundamental belief that by 


accounting for “the benefits of a project to 


whomsoever they may occur” and comparing 
these benefits with project cost, one necessarily 
could calculate whether a project would be wel- 
fare-increasing and, at least in principle, could 
place any set of projects in rank order of social 


desirability. While no one could quarrel with the | 


notion that something that does more good than 
harm for society is a desirable undertaking, un- 
fortunately it is the case that the capability of cal- 
culating benefits as a scalar quantity probably is 
limited to nondevelopmental activities of govern- 
ment. Traditionally, the calculation of benefits 
involved three steps: (1) estimation of the 
amount of project use over the life of the 
project; (2) establishing a value for a unit of 
project use; (3) establishing a social rate of dis- 


count for the purpose of computing the present - 


value of benefits occurring over a stream of 
years. 

This would seem to be an entirely appropriate 
procedure so long as one could assume that the 
demand for the service was independent of the 
existence of the project in question. Suppose, for 
example, that water were in sufficiently short 
supply in the New York -metropolitan area so 
that it was necessary periodically to prohibit the 
watering of lawns. It would then seem quite ap- 
propriate to estimate the amount of increased 
water consumption that would occur if this pro- 
hibition were lifted, to multiply this increased 
use by the present price of water, to discount 
these “benefits” to the present, and to compare 
this discounted present value of benefits with the 
cost of providing the capacity needed to permit 


the increase in watering. The resulting excess” 


benefits or benefit-cost ratio could be the basis of 
deciding whether such capacity should or should 
not be built. Perhaps at the margin some people 
would be persuaded to settle in the New York 
area, or move away from the New York area be- 
cause of the lawn-watering situation, but most 





"The ranking order depends on “merit-ordering,” not 
benefit-cost ratios. Merit-ordering is obtained by sub- 
tracting any benefits that would occur in more than one 
project from all projects except the one having the high- 
est benefit-cost ratio initially. 
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people would probably agree that such effects 
would be negligible. 

But it is the very nature of developmental pro- 
grams that they are intended to influence the lo- 
cation of people or economic activities and so the 
‘question of determining the quantity of use be- 
comes an ambiguous one. For example, if we 
think of an area location in which population 
growth is, say, absolutely constrained by full uti- 
lization of present water capacity, we might want 
to consider providing more capacity. In this case 
it might be socially beneficial to provide such ca- 
pacity, even where excess supplies of water exist 
in the region from which it is expected that im- 
migrants would be attracted, not because it is 
economically efficient to provide water capacity 
for the future users at that location—clearly it is 
manifestly ineficient—but simply because it is in 
the interest of that region, or quite likely in the 
interest of the nation as a whole, to have a higher 
proportion of the population in that area for 
other economic reasons or even for noneconomic 
reasons, 

Essentially the foregoing says that if we are to 
consider developmental projects objectively the 
resultant distribution of population must enter 
the objective decision function as an argument. 
Moreover, short of an a priori specification of 
welfare weights, there is no objective way to 
transform changes in that distribution into cardi- 
nal numbers. 


Perhaps it might be useful to illustrate the. 


same point with another hypothetical example, 
say the spending of a million dollars of federal 
funds on education in Appalachia for the purpose 
of “raising income in Appalachia consistent with 
the optimum development of the American econ- 
omy.” What would be a sensible sufficient condi- 
tion for such investment could be warranted. One 
interpretation would be that the present value of 
the increase in income in Appalachia would have 
to be at least one million dollars, while income in 
the rest of the United States remained the same. 
But that condition could be satisfied only if Ap- 
palachia were, in fact, the most efficient location 
for the investment in education. In that case, de- 
velopment would have been the same if a million 
dollars had been appropriated simply for educa- 
tion in general, with the implicit „understanding 
that it be spent in the most efficient manner. It 
would have made no sense to legislativély earmark 
the investment regionally. 

A more liberal interpretation would be that the 
present value of increased income in Appalachia 
would have to be at least a million dollars, with 
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total national income remaining unchanged—in 
other words, that the income of the rest of the 
United States be not more than a million dollars 
less than it otherwise would have been. Unfortu- 
nately, this interpretation also makes no sense, 
for it would be a simple matter to demonstrate 
that an unrestricted grant of one million dollars 
to Appalachia would always be preferable since 
they could always use it for education and would 
have the additional option of using it for any- 
thing else that they might want. Here it might 
make sense to earmark the developmental funds 
regionally, but it would make no sense to specify 
them by program. 

But in the real world we actually do appropri- 
ate funds for specific purposes in specific loca- 
tions. If that process is to make any sense what- 
soever, the criteria that we must have in mind as 
a sufficient condition would have to be less strin- 
gent than the first interpretation above but more 
stringent than the second. In short; it would im- 
ply that the allocation of income among regions 
itself must necessarily enter the social welfare 
function. The foregoing discussion was meant to 
illustrate the inapplicability of a Benthamite cal- 
culation of benefits for a developmental project. 
Historically, of course, interest in the calculation 
of developmental benefits included an interest in 
the determination of developmental effects where 
such effects were “secondary” to the “primary” 
purpose of providing nondevelopmental services. 
Essentially, it represented an increased degree of 
sophistication from initial Benthamite concepts. 
In other words, it was recognized that if we 
ranked projects according to their orthodox ben- 
efit-cost ratios we might be doing something a bit 
foolish, by failing to take into account that proj- 
ects might also vary in terms of their capacity to 
secondarily generate employment opportunities, 
in the region or the nation, over and above the 
employment that would be created by the con- 
struction itself, which ordinarily would be taken 
care of in the way that project costs were calcu- 
lated. 

In the early 60’s, however, it was established 
that secondary benefits of a national character 
could not be claimed in the absence of a belief 
that unemployment would otherwise have existed 
in the absence of a project [5]. Since, it was 
very difficult to establish that the average rate of 
unemployment in the nation over the life of the 
project, say 50 to 100 years, could be materially 
effected by the existence of the project, appropri- 
ately conservative attitudes were taken toward 
allowing for secondary benefits. 
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Within this context of developmental benefits 
such conservatism continues to seem warranted. 
For example, it does seem to make very little 
sense to put lumpy durable investments that will 
last for some 50 or 100 years in uneconomic loca- 
tions simply to solve the problem of a presently 
existing shortfall in aggregate demand or the 
presence of structural unemployment. This is not 
to say that the possibilities of using otherwise 
unemployed labor in project construction should 
not be fully taken into account in assessing proj- 
ect costs at alternative locations. Rather, it is to 
point out that we should not be persuaded to 
shift a major outdoor recreation project, for ex- 
ample, from a much more warranted location, 
say in Ilinois, to a less efficient location, say in 
North Dakota, simply because we .believe that 
the long-run labor demand prospects are weaker 
in the latter state. On the other hand, we might 
clearly want it shifted to the North Dakota loca- 
tion, if in fact it appeared in the national interest 
to induce a relative shift in population from in- 
creasingly congested areas in northern Ilinois, 
where the provision of infrastructure investment 
is becoming increasingly expensive, to North Da- 
kota, where excess capacity exists. But this latter 
reason, which would seem to be a much more 
valuable one, would be almost equally the case 
even if the employment outlook in North Dakota 
relative to its population were relatively favorable 
compared with the one in Illinois. In other 
words, it is our image of the resultant distribu- 
tion of population and its social desirability that 
is the real “secondary” consideration and not 
simply an accommodation to differentials in 
trends in labor demand. E 

It should be clear that if we adopt a less re- 
strictive view of development than simply the 
amelioration of structural unemployment secon- 
dary benefits may easily be justifiable, even 
where we feel that full employment in the nation 
really would prevail either with or without the 
intended project. It is conceivable to think of 
projects where there is nothing “secondary” 
about the developmental effect at all; in fact, 
where the development itself may be the primary 
purpose. 

One example of such a developmental purpose 
might be to encourage the geographic realloca- 
tion of population and production facilities so as 
to lower the aggregate transport requirements of 
the national economic system. Investments made 
for this purpose probably would tend to be popu- 
lation concentrating, although given the dis- 
persed location of resources this would not neces- 


sarily be the case, depending upon the commod- 
ity composition of final output and the technolo- 
gies employed in producing it. Another very com- 
monly articulated developmental purpose would 
be to encourage the distribution of private capi- 
tal to be more coincident with the distribution of 
natural increases in the population; in short, to 
produce a situation where the necessity to mi- 
grate would be minimized. Another purpose 
would be to encourage rural-to-urban migration 
in order to exploit economies of scale in private 
sector production. A related and somewhat con- 
flicting developmental objective would be to 
stimulate a reallocation of the urban population 
more towards a distribution into a rather large 
number of medium-size cities as opposed to a rel- 
atively small number of very large megalopoli as 
a way of economizing on congestion costs and to 
ameliorate the social pathologies that might be a 
function of urban scale. Finally, still another de- 
velopmental objective might be to encourage the 
dispersion of waste-producing activities so as to 
increase the ability of the eco-system to absorb 
undesirable by-products. 

We are now, of course, only beginning to 
emerge into an era of positive use of public pro- . 
jects to achieve these kinds of developmental ob- 
jectives. We should realize, however, that we 
have, mostly unconsciously, been achieving them 
all along. For example, extensive investment in 
radial expressways for the meritorious purpose of 
lowering transportation cost so that some combi- 
nation of assembling a larger labor force at a 
central location and permitting lower resi- 
dential densities could be achieved. Unfortu- 
nately, these programs have also had the conse- 
quence of lowering the demand for the renova- 
tion of deteriorating inner city locations to the 
point where nonrejuvenatable cores plague at 
least all of the older cities. Another example is 
what seems to many. a politically explainable 
but economically unjustifiable concentration of 
investments in natural resource development, 
mainly in the West and to some extent in the 
South. While perhaps somewhat foolish in retro- 
spect, within a traditional benefit-cost field, this 
allocation may have been responsible for consid- 
erable savings in even greater urban congestion 
which would otherwise have occurred in the ab- 
sence of such a stimulus to population dispersion. 

Up to this point most of the discussion has 
centered around the question of the multidimen- 
sional character of developmental effects of pub- 
lic projects. This seems quite appropriate, since 
the difficult questions of.project evaluation really 
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do involve the multidimensional character of de- 
velopment much more than they involve the 
more traditional issues of unit benefit valuation 
and establishing a rate of social discount. But 
what is the significance of this multidimensional- 
ity in establishing a framework for the evalua- 
tion of secondary benefits? For one thing, it 
would be very helpful if we would stop referring 
to them as secondary benefits. As we pointed out 
earlier, the developmental thrust has been a part 
of public investment all along; and it now ap- 
pears that it may become a major thrust, not 
only with respect to influencing the distribution 
of population and activities, but also with regard 
to controlling the location and amounts of pollu- 
tant emissions. 

Another potential issue in regard to multidi- 
mensionality, at least in the minds of some, is 
how incommensurables can be made commensur- 
able; in other words, how additive benefit valua- 
tions can be assigned to a variety of developmen- 
tal impacts. 

My earlier position has been that these may 
not be resolvable, even within the narrower 
framework simply of economic development bene- 
fits [2, pp. 4-9]. Without further belaboring 
the point, let me simply note that there seems to 
be no way to add an income distribution effect to 
an increase in available services in an unambi- 
gious way, short of having decision makers spec- 
ify a national welfare function—something they 
are quite unlikely to do a priori. In the absence 
of such a specification, however, at least we 
should be prepared to develop analytical techni- 
ques that will spell out the impact on distribu- 
tional vectors for decision makers’ consideration 
[2, pp. 8-15]. 

At the Institute for Urban and Regional Stud- 
ies at Washington University we currently are in- 
volved in another project in which we are trying 
to design a research effort that would not only 
enable the ‘tracing out of impacts on economic 
distributions, but also would give us a methodol- 
ogy for estimating the impacts of a major change 
in a river basin on sociological, political, hydro- 
logical, biological, and ecological processes of the 
affected region. Certainly, at this level of com- 
plexity it can be seen that there is not much 
sense in trying to reduce all of these effects to a 
set of additive numbers so that a “benefit” score 
can be established for any project. [2; pp. 428- 
430]. 

Actually, this viewpoint is really not very dif- 
ferent from the one implicit in the 1969 report of 
the Water. Resources Coyncil Special Task Force 
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[8], which recommended the establishment of. 
four benefit evaluations accounts, namely, an eco- 
nomic efficiency account, a well-being account, a 
regional account, and an environmental quality 
account. Without splitting hairs, these really are 
more or less equivalent to primary benefits, im- 
pacts on size distribution of income, impacts on 
regional distribution of employment, and non- 
quantifiables such as improvement of water qual- 
ity, preservation of historic and other areas, etc. 
While the report talks about the possibility of 
summarizing all of the accounts, it does seem to 
recognize that this would be a very difficult, per- 
haps impossible, job. 

Perhaps it is just as well that we are about at 
the point of finally abandoning Benthamite con- 
cepts of benefit estimation. I really do not believe 
that any serious economists believe that it is pos- 
sible to compute the disutility of one proposed 
tax as opposed to another. This is not to say, of 
course, that we have nothing to say about the 
relative desirability of different taxing instru- 
ments. We realize, however, that the effects are 
highly complex, consisting of many elements that 
are not additive and where noneconomic consid- 
erations, if not economic ones, will vary from sit- 
uation to situation and from time to time. Some- 
times we can establish the superiority of one tax 
measure over another, or at least the conditions 
under which one measure would be superior. In 
other cases, we can only spell out the variety of 
consequences, leaving the ultimate decision to the 
political process. 

This inconclusiveness is not really regarded as 
very escapable nor necessarily as paralyzing. The 
economic analysis of a proposed tax does not rep- 
resent a “dis-benefit” calculation, but rather 
comes to us more in the form of something like a 
“consumers’ report”? for public sector decision 
makers. It tells us the characteristics of various 
models, which are better at which things, and 
maybe that one of them seems to dominate all of 
the criteria that have been considered. Legisla- 
tors, of course, do not always select the “best 
buy” even when it can be identified, no more 
than consumers always select the best buy as rec- 
ommended in Consumers’ Report. The main rea- 
son for this, of course, is that the latter analyzes 
only those features that the editors think are 
most importgnt. Clearly, some features that were 
not considered might be very important to some 
people, causing them to move away from the best 
buy. Similarly, we understand that legislators 
may select economically inefficient solutions, 
mainly where political considerations, not always 
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apparent to us, are far more important. In both 


cases, of course, “non-best buy” selections may 


be the result of foolishness or chicanery; but that 
is no reason to stop publishing the reports. 

At the beginning of the paper we talked of the 
ostrich and how he believed that government de- 
cision makers in a democratic system necessarily 
would make wise decisions in the long run, re- 
gardless of the facts with which they were pre- 
sented. In this context, the traditional benefit- 
cost view is almost the polar extreme of the os- 
trich view, essentially resting on the belief that 
what is best can be objectively calculated so that 
optimal decisions can be made regardless of the 
competence or representativeness of decision 
makers. Both of these seem nonsensically ex- 
treme positions. We probably would all feel more 
confortable if we realized that a benefit evalua- 
tion seen in the broad context of the recent Task 
Force report is really nothing more than a “con- 
sumers’ report” analysis of project effects for 
project “selectors.” 

There is one further problem, quite different 
from the problem of multidimensionality, that I 
would like to allude to, if only briefly. For conve- 
nience, let me refer to it as the “stock-adjust- 
ment” problem: Typically, when excess demand 
for a public service appears, we tend frequently to 
think of meeting that demand only by an addi- 
tion to capacity, not allowing for the possibility 
of reallocating the use of existing capacities. A 
case in point is the problem of a prospective mu- 
nicipal water shortage in the Los Angeles metro- 
politan area. Among the solutions that have been 
more or less seriously discussed are further diver- 
sions from the Colorado Basin, the building of 
major projects in the desert areas, diverting the 
Columbia River into the upper Colorado and 
hence to southern California, constructing an un- 
dersea aqueduct from the mouth of the Columbia 
River to the Los Angeles area, or the desaliniza- 
tion of salt water. Convergence on a solution is 
not occurring very rapidly, mainly because all of 
these would be extremely expensive undertak- 
ings. If we stop to think for a moment, however, 
it seems very interesting to note that a little over 
90 percent of all water presently available and 
utilized in California is used for irrigation [1, pp. 
113-122]. Assuming that Los Angeles uses its 
pro rata share of urban water in the state, it 
would mean that 3 or 4 percent of the total water 
in the state goes to meet Los Angeles’ needs. 
Thus, by reducing irrigation use by 5.percent, we 
could substantially more than double the amount 
of water available for Los Angeles. Buying out 5 


percent of the farms in the central valley proba- 
bly would be cheaper than diverting the Colum- 
bia River. Moreover, a much less drastic solution 
could be achieved simply by raising the price of 
water to farmers sufficiently to cut their aggre- 
gate use by 5 percent (or whatever percentage 
was required). One might argue that this would 
be politically impossible; but that is not at all 
clear. For example, if the political resistance were 
insurmountable, an alternative would be to raise 
the price of water by enough to cut aggregate 
use by, say, 5 percent amd return to irriga- 
tion users in the form of a cash payment an 
amount equal to the reduction in acre-feet of wa- 
ter used times the initial price of water to farm- 
ers. This is simply one illustration of the general 
problem of rationalizing the use of existing ca- 
pacities. 

Essentially, the problem of dealing with excess 
demand for a public service all too frequently is 
seen as soluble only be adding to the capacity to 
provide that service. True, at least some analysis 
is made to determine whether the meeting of that 
excess demand would yield benefits at least as 
great as the cost of providing the capacity, but 
we seldom ever think of transferring capacity j 
from one market to another, or attempting to 
bribe the excess demanders to withhold their de- 
mands, or simply transferring capacity from one 
location or group of users to another by adminis- 
trative fiat. It is entirely possible that in some 
cases, if not most, providing new capacity would 
be more efficient than any of the other alterna- 
tives. On the other hand, it would seem useful to 
check on the possibilities of rationalizing the eco- 
nomic use of existing capacity before seeking 
simply the lowest-cost way of adding new capac- 
ity. 
The situation in regard to the provision of new 
capacity for many governmental services is very 
much like what we might expect to find in a 
housing market where excess demand could be 
met by new construction provided that the bene- 
fits of serving the excess demand would be at 
least equal to the cost of construction, but where 
rents charged to existing occupants in existing 
housing could never be changed. We know 
enough about the history of the New York rent 
control experience to understand the limitations 


that this places on efficient economic adjust- 


ments. 

In some cases, of course, reallocation of exist- 
ing capacities does seem to occur rather easily. 
For example, redeployment of police forces fre- 
quently takes place in response to an increase in 
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crime incidence in one section of the city, even 
though it may result in a lowering of protection 
in other areas. With somewhat greater political 
resistance, we frequently observe the redrawing 
of school district boundaries in response to a 
shifting population which produces excess de- 
mand in some areas with excess capacity in oth- 
ers, With even greater resistance we find that 
common carrier transportation services are occa- 
sionally terminated. 

With respect to most developmental programs, 
however, it seems very difficult to achieve any 
reallocation of capacities. This is not surprising, 
of course, because the very nature of a develop- 
mental program is to influence the location of 
population and economic activities; and once 
they have relocated in response to publicly pro- 
vided infrastructure, it is very difficult politically 
to withdraw that structure. Short of absolute 
withdrawal, however, it may be that there is 
greater scope for use of increased user charges to 
rationalize present stocks; or even where we do 
not wish to deny people the benefits of services 
that they have been receiving we could resort to 
a scheme involving an increase in user charges 

‘with a fixed payment subsidy return, much as 
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suggested in the California water example above. 
At least in some cases this should permit excess 
demands to be met at lower cost so that no group 
is left worse off and the general revenues are left 
considerably better off. 

In summary, let me try to reemphasize what 
appeared to me to be two very substantial prob- 
lems in providing a framework for establishing 
criteria for developmental benefits. First, there is 
a problem of multidimensionality of developmen- 
tal effects which seems to be resolvable only by 
moving away from a cardinal utility concept of 
social benefit measurement and towards a multi- 
dimensional analysis—quantitatively stated 
wherever possible—in the tradition of the kind of 
analysis that we make of proposed taxes. Second, 
there is the question of the stock-adjustment 
problem wherein it is very difficult to solve excess 
demands only by additions to capital stock with 
no possibility of rationalizing existing use. It is 
to be hoped that some improvements in this situ- 
ation can be obtained by a more complete admin- 
istrative integration of service management with 
facilities construction and planning, but obvi- 
ously solutions will not come easily. 
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Discussion: J. DEAN JANSMA, Pennsylvania State University 


The discussion centered on three concepts de- 
veloped in Leven’s paper: first, the definitional 
problem in delineating betwéen development and 
nondevelopment activities; second, the need to 
develop a conceptual framework that permits a 
commensurate evaluation of multiple objectives; 
third, a discussion of the stock adjustment prob- 
lem as it relates to the whole question of future 
population distribution. 

In delineating between development and non- 
development characteristics, Leven defines devel- 
opment as changing the production possibilities 
surface in the private sector. He defines nonde- 
velopment activities as “‘the allocation of re- 


sources to the provision of a good or service 
which, for a variety of reasons, is more appropri- 
ately provided through other than market chan- 
nels.” 

The problem is that one can take his definition 
of nondevelopment activity and change the 
phrase “a good or service” to “an investment,” 
and it becomes the definition of a development 
activity. Thus, the question is whether Leven’s 
distinction between development and nondevel- 
opment is really a delineation between invest- 
ment goods and consumption items. Later, he 
seems to imply that the basic reason development 
activities are placed in different classes is the 


730 / J. DEAN JANSMA 


measurability of the goods and services being 
produced. Leven should be applauded for his em- 
phasis on the development objective, but his defi- 
nitional framework is not very helpful. He pres- 
ents examples of what he considers development 
activities, but this is not a classification scheme. 

Leven next developed the idea that the various 
objectives of a program should be considered si- 
multaneously in the evaulation procedure. He 
specified, for example, that “the resultant of dis- 
tribution of population must enter the objective 
function as an argument.” This is in opposition 
to those who emphasize efficiency aspects (if the 
market performs reasonably well) and suggest 
that we can overcome adverse distributional 
effects by side payments. It is unacceptable, in 
my opinion, to handle the distribution problem 
as a side calculation. 

If we accept the concept of multiobjectives, we 
are faced with the question of what are the ana- 
lytical techniques for evaluating these objectives. 
For the income distribution objective this may 
follow the approach of Musgrave or Freeman, in 


which the executive branch sets the weighting 
system, or the Haveman approach, in which con- 
gressional action is used as a proxy for measuring 
welfare. Or perhaps a whole new framework is 
needed. I think we should spend some research 
dollars to find out what the possibilities are in 
this area. 

The stock adjustment problem is, simply, that 
we always seem to build additional capacity in- 
stead of attempting to reallocate resources. We 
find, for example, that perhaps a third of our 
counties are losing population and the available 
infrastructure is being replaced by new capacity 
in the suburban areas. Are we making a mistake 
on where the population is going to be located 
over the next several decades? 

For us, as a profession, to spend a great deal 
more time worrying about increased sophistica- 
tion in classical benefit-cost analysis is probably 
at the expense of the more relevant larger ques- 
tion: How does one evaluate development deci- 
sions that take place within a regional and na- 
tional setting. 


Water Resources and Other Public Works 


CHAIRMAN: Maurice KELSO, UNIVERSITY OF ARIZONA 


Discussion: RoBert J. KALTER, Cornell University 


sized that evaluation of proposed govern- 

mental decisions must be carried out 
within a multiobjective framework. Single-ob- 
jective optimization exercises do not logically 
lead to welfare maximization. Then, three some- 
what diverse considerations, which constitute a 
mixture of conceptual and methodological issues, 
were discussed. All are related to the ability to 
evaluate empirically the effect of governmental 
proposals on the economic components of a social 
welfare function. 

One conceptual problem implicit in the current 
approach to multiobjective evaluation has over- 
riding ramifications for both traditional efficiency 
analysis and for equity-distributional evalua- 
tions. Although the issue, which hinges on the 
definition of secondary impacts, is normally con- 
sidered in conjunction with regional analysis, the 
criticism discussed is applicable to equity evalua- 
tions regardless of the distributional classifica- 
tions used. It was argued that the term ‘“‘secon- 
dary impacts” is conceptually ambiguous and 
provides no clear separation between those effects 
of governmental projects properly considered un- 
der both national economic efficiency and distri- 
butional objectives and those of a purely distri- 
butional nature. This has inhibited empirical 
analysis and made research results less meaning- 
ful. A plea was made to consider more ade- 
quately the value of those technological external 
economies and productivity changes caused by 
federal projects which are not merely transfers of 
national gains. On the other hand, a project’s dis- 
‘tributional consequences include more than the 
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transfer component since all economic efficiency 
impacts have distributional implications. Thus, a 
multiobjective evaluation framework, although a 
superior evaluation design, requires clear concep- 
tual separation of its component parts for pur- 
poses of measurement. 

Next, the relevance of the partial equilibrium 
view of the analytical world with respect to the 
objectives contained in a social welfare function 
was raised. It was suggested that evaluation of 
public proposals must þegin to take place within 
the context of a closed system. It is no longer ac- 
ceptable for the economics profession to ignore 
components of multiobjectives which are diffuse 
but at the same time substantial in their ultimate 
impact on those objectives. Thus, externalities 
and growth factors must be considered in the 
analysis of both the equity and allocative eff- 
ciency impacts of governmental action. 

Building on the foregoing remarks, an ex- 
panded evaluation framework for use in analyz- 
ing distributional considerations was explored. 
Pecuniary impacts in the form of transfers, taxes, 
reimbursement, and/or externalities were shown 
to be vital considerations in most equity evalua- 
tions. A model illustrating how some of these 
considerations can be incorporated was discussed. 

In summary, it was suggested that the econom- 
ics profession needs to reconsider its traditional 
ideas on what constitutes welfare maximization 
and the methods of measuring empirically our 
progress toward that state. It was urged that our 
applied tools of evaluation be altered in an effort 
to better reflect these concerns. 


Discussion: Davip C. Major, Massachusetts Institute of Technology 


Leven’s paper is valuable for its discussion of 
the multiplicity of objectives relevant in the de- 
sign of public expenditure projects. The catego- 
ries and distinctions used in his’ presentation 
have been considered by others. This. comment 
deals with four views of objectives in public ex- 
penditure programming. Reference is made to a 
two-dimensional choice diagram (Figure 1) 
‘drawn for the objectives of increasing the na- 
tional income and increasing the income of a 


specified region, objectives with which Leven 
deals. The diagram is fully explained elsewhere.’ 

‘The simplest view of objectives in public ex- 
penditure programming is that only the national 
income (efficiency) objective is relevant. In this 
view the choice surface is collapsed to one di- 
mension, and the optimal project is the best 
available in that dimension. In Figure 1 the di- 


See Marglin [2, pp. 26-39] or Major [1]. 
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mension in question is the vertical one, and the 
optimal project is at A. 

In the second view it is recognized that several 
objectives are relevant, but the national Income 
objective is regarded as the primary objective. In 
this approach planners design the project repre- 
sented at A but (in contrast to the first ap- 
proach) measure the horizontal distance between 
the efficiency axis and A and present this mea- 
surement to decision makers as part of the proj- 
ect report. 

In the third approach planners present to deci- 
sion makers alternative designs (for example, the 
designs represented by A, B, and C in Figure 1) 
that emphasize different objectives or mixes of 
objectives. These designs are accompanied by de- 


scriptions of the total trade-offs (vertical or hori- 
zontal distances) between designs. In this ap- 
proach the multiplicity of objectives and the gen- 
eral lack of primacy of any one objective are rec- 
ognized. 

In the fourth view the multiplicity of objec- 
tives and the general lack of primacy of any one 
objective also are recognized. However, this ap- 
proach requires that planners go beyond alterna- 
tive designs and total trade-offs to estimate the 
marginal trade-offs involved in public expendi- 
tures decision making. In the diagram the rele- 
vant marginal trade-off at B, for example, is de- 
rived from the slope of the tangent line at that 
point. 

Of these four approaches only the third and 
fourth reflect the underlying logic of public deci- 
sion making in recognizing both that multiobjec- 
tives are relevant to decision making and that no 
one objective is in general primary. The third ap- 
proach is encouraged by the new investment 
principles proposed to the Water Resources 
Council in July, 1970,* the fourth approach is 
also permitted by these principles. The choice be- 
tween the two approaches in a planning situation 
should be governed by available planning re- > 
sources and techniques, with the more sophisti- 
cated and difficult fourth approach attempted 
whenever possible. 


"See the report of the Special Task Force [3]. The 
system of accounts proposed in this document is a sys- 
tem for depicting total trade-offs. 
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RESENT means of forecasting the probable 

impact of secondary benefits of public in- 

vestments in human resources are limited. 
What is the community multiplier of public in- 
vestments in human resources? We are concerned 
with quantifiables, such as employment and in- 
come effects, and nonquantifiables, such as job 
attitudes, satisfaction, and stability and intergen- 
erational effects. The problem in implementing a 
framework for evaluating those effects on train- 
ing programs arises in objectively specifying all 
secondary benefits and costs associated with the 
training program. A multidimensional analysis 
offers some hope for a more efficient analytical 
tool. 

Particular problems of measurement include 
treatment of tangibles and intangibles, adjust- 
ments for level of economic activity, alternative 
uses for displaced facilities, and choosing the ap- 
propriate discount rate of future earnings. Isolat- 
ing and measuring net secondary benefits prop- 
erly credited to a training program is most diffi- 
cult and a complex problem. This factor limits 
their use in training program justifications. Em- 
phasis is usually placed on more direct types of 
training project effects. 

A multidimensional analysis is needed for 
more efficient assessment of secondary benefits to 
human resources resulting from government proj- 


ects. We need an analytical framework that will 
clearly picture the entire scope of merits for a 
particular public investment in human resources. 

The training facilities problem presents a chal- 
lenge when excess demand for public services ap- 
pears as a result of public investments in human 
resources. Typically these demands are met by 
additions to present capacity, while the possibil- 
ity of reallocation of existing capacities is ig- 
nored. Mirrors of this problem are found in the 
utilization of personnel, building, and equipment 
for training programs. Existing public education 
institutions have a pool of highly specialized 
training programs. Certainly, utilization of these 
talents would ameliorate the quality of instruc- 
tion and thus increase the marginal value of 
product per unit of instructional input. 

The reallocation of existing capacities is im- 
peded by institutional rigidities. Some higher ed- 
ucational institutions are committed to extending 
their services to the community, while a large 
proportion of our public institutions have only 
slight resource allocations for secondary use. In 
many cases excess demands on the present stock 
of resources can be supplied at lower cost, with 
neither the primary nor secondary user being 
worse off, thus yielding a higher rate of return on 
public revenue expenditures for human resource 
development. 
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Rural Industrialization and Other Employment-Generating Activities 


CHAIRMAN: Jonn E. THompson, SourH DAKOTA STATE UNIVERSITY 


Discussion: W. Crark Epwarps, Economic Research Service, USDA 


a public program a primary or a secon- 

dary benefit? We need to put first things 
first. Instead of thinking of a new dam or a new 
shirt factory as the primary event with conse- 
quent improvement in wages and the level of liv- 
ing as secondary, as Leven says we do, let’s turn 
it around and put our development targets first. 

Habits of thought and language preordain con- 
clusions to problems [2]. When our habits of 
thought put plants, equipment, and highways 
first, we immediately turn to tax incentives and 
profit subsidies to lure plant managers and con- 
tractors. We are dependent on dubious multiplier 
effects to solve problems of unemployment, low 
levels of business activity, and slow growth. We 
might reach our targets more efficiently with a 
direct approach: Subsidize jobs, not bricks and 
steel; raise wages, not tax advantages. 

New jobs and higher wages have a spatial as- 
pect. Geographic considerations of where to cre- 
ate new jobs suggest taking advantage of econo- 
mies of agglomeration. This frequently means ur- 
ban locations for new jobs for rural people. 
When new jobs are created in major urban cen- 
ters, rural people are forced to migrate to reach a 
job. When we locate jobs just down the road 
from the target group, the plant often fails. The 
alternative may be more jobs in smaller urban 
centers within commuting distance of the target 
group, possibly in the next county. 

Considerations of commuting distance to work 
and shop from place of residence suggest that the 
3,000 counties in the contiguous United States 
might be aggregated into possibly 400 to 500 
multicounty areas serving as units of analysis as 
well as bases for private and public employment 
and development policies. 

Organizational and institutional bottlenecks 
sometimes block economic and social progress. 
Institutional arrangements for dealing with eco- 
nomic and social problems at a multicounty level 
are generally flimsy, if present at all. This obser- 
vation May appear to deny the usefulness of mul- 
ticounty delineations; however, from the analytic 
point of view, regional economists are finding 
these units to be more meaningful than counties 
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or states as units of observation. And from the 
policy point of view, governors of most states 
have agreed to multicounty delineations for im- 
plementing many state and federal policies. Mul- 
ticounty units that are reasonably closed with re- 
spect to commuting patterns are large enough geo- 
graphically to contain local problems, such as un- 
employed ex-farmers, as well as sites for local 
solutions, such as efficient locations for new 
plants. Yet they are small enough for local peo- 
ple to sense a common interest in the solution 
and to seek the solution at the local level without 
turning to state or national governments for au- 
thority. One institutional bottleneck is a void in 
local authority to settle interjurisdictional dis- 
putes. Another is the single-purpose nature of 
most federal and state programs allegedly dealing 
with multifaceted problems. Coordinating at the 
local level all those programs, one for housing, 
another for education, and yet others for roads, 
schools, hospitals, jobs, food, and all, becomes a 
near-impossible task. New institutional arrange- 
ments are needed to break organizational bottle- 
necks, 

Finally, we are not likely to put first things 
first if we do not resolve some fundamental con- 
flicts in positions taken toward what constitutes 
“the good life” [1]. Basic conflicts arise between 
rural fundamentalists [3], who apparently be- 
lieve that city life is not only polluted but also 
somehow sinful, and others who insist we must 
make our big cities work. We tend to espouse 
laissez-faire ideals about independence and the 
right of each community to chart its ‘own course 
to the exclusion of the advantages of central 
planning and coordination. We depend on private 
businessmen and free enterprise to undertake pri- 
mary activities that will produce secondary im- 
provement in income distribution and levels of 
living, when many of the problems are the result 
of the existing social and economic system in the 
first place. And we lean on programs rooted in 
property rights and dependent upon tax breaks 
or profit incentives, while we overlook programs 
baséd on human rights based on individual hu- 
man dignity and democratic group processes. 
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Poverty and Our Social Order: Implications and Reservations* 


James H. Corr . 


come remains indecisive. We know where 

the enemy is (although we continue to 
find new sanctuaries) and we know his numbers 
(although these numbers are always changing). 
We have appropriated funds, mobilized the 
troops, and laid down a barrage of programs. We 
have devised some grand strategies and we have 
won a few skirmishes. We have had many fine 
reports from the field and victory has seemed 
within our grasp. Yet, the war on poverty has be- 
come stalemated and the early optimism moder- 
ated. What went wrong? 

I propose that we retrace our steps and look at 
the origins of poverty within our society. Perhaps 
there are some structural clues in our social and 
economic systems that throw light on the poverty 
problem and on our human dilemma in trying to 
do something about it. Among the points I would 
like to examine are these: (1) our failure to con- 
ceptualize poverty in terms of social stratifica- 
tion; (2) our failure to recognize that American 
society is based to an important degree on ine- 
quality; (3) our unwillingness to face up to cer- 
tain basic premises of our free enterprise system; 
(4) our failure to get overwhelming commitment 
to the war on poverty from the body politic; and 
(5) our unwillingness to admit the true nature of 
our national priorities. Consideration of these 
points certainly will not solve our problem, but 
facing up to realities may be helpful if we really 
want to do something about rural poverty. 


A six years of war on poverty, the out- 


Poverty and Social Stratification 


All societies are stratified into various levels of 
power, wealth, and prestige. No society has been 
able to escape a system of structured social ine- 


* This paper expresses the views of the writer on the 
questions considered and does not necessarily reflect the 
official position of the U.S. Department of Agriculture. 
Special acknowledgment is due William B. Back, Helen 
W. Johnson, and Robert B. Glasgow, Economic Develop- 
ment Division, ERS, for criticism and suggestions regard- 
ing certain sections of the paper. 


James H. Corr is chief of the Human Resources 
Branch, Economic Research Service, USDA. 
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quality. The bases of stratification may vary, 
but stratification is found in socialist societies no 
less than in ours. Although there is much debate 
about the bases of social stratification in Ameri- 
can society, and the various strata are indistinct, . 
there is common agreement that these strata may 
be indexed by such characteristics as income, ed- 
ucation, occupation, ethnicity (including race), 
and life styles. Because these indicators are mod- 
erately intercorrelated, those at a given relative 
position on one indicator tend to be at the same 
relative position on others. For example, those 
who are low in income tend to be disadvantaged 
in educational attainment, occupational status, 
ethnic background, and life styles (identified by 
some as the “culture of poverty”). Thus, when 
we talk about poverty in rural America, we are 
talking about those who are at the bottom of the 
heap, the have-nots, and those who don’t have 
much more—the lower class. 

When we talk about eliminating poverty, we 
are talking about eliminating or moving up those 
who are at the bottom of the stratification sys- 
tern, those below some cutting point. However, 
if we miraculously succeeded in doing this, the 
strata immediately above, though better off ma- 
terially, would become the new lower class and a 
potential focus for concern. Eliminating those 
who are presently poor will not eliminate a lower 
class and the associated phenomena of depreca- 
tion and disparagement from the stratification 
system. But much more important, in our con- 


*This apt descriptive term is taken from the title of 
Celia S. Heller’s book [6]. 

7In this paper conventional operational definitions of 
poverty (eg., Orshansky) are taken as the point of de- 
parture, although, in my opinion, they err on the con- 
servative side. The amount of research and ‘administra- 
tive energy devoted to haggling over cutting points and 
estimating the number of the poor is appalling. This en- 
terprise, although important, has received disproportion- 
ate attention and is an excellent example of goal dis- 
placement from the ultimate objective of doing some- 
thing about the poor to the particulars of estimating the 
service load. Much of the reported progress in the war 
on poverty may have been accomplished through up- 
dating estimates utilizing cutting points rendered ob- 
solete by secular trends. ° 


cern for those who are presently poor we have 
virtually ignored the possibilities of reducing the 
chances of the nonpoor becoming poor.’ 

Therefore, when we talk about poverty, we are 
talking about our stratification system; we are 
talking about an established system of organizing 
political, economic, and social inequality. To un- 
derstand poverty we must examine the nature of 
our stratification system—the mechanisms 
whereby some people are arrayed at the top, oth- 
ers at the middle, and still others at the bottom. 
To alter the condition of those in poverty is to 
alter the functioning of our society. Furthermore, 
& genuine war on poverty involves fundamental 
changes in the organization of our society. I 
don’t think we have been looking at the poverty 
problem in this way. We have been trying to 
change people in the lowest ranks, rather than 
change the basic mechanics of the ranking sys- 
tem. Our social programs are designed to adjust 
poor people, rather than the conditions that 
make people poor. 

Part of our deficiencies in conceptualization 
and program design can be attributed to the state 
of our knowledge. As some critics of stratification 
research by American sociologists have pointed 
out, the field is underdeveloped. Some sociolo- 
gists have even denied that stratification exists. 
The raw truth is that we don’t understand the 
American stratification system. We have concen- 
trated on status and life styles rather than on the 
bases of social class [14]. In recent years, soci- 
ologists have been inclined to study poverty as a 
special problem rather than as a product of the 
underlying structure of our stratification system. 
We have studied poverty as an individual symp- 
tom rather than as a societal phenomenon.‘ Soci- 


? One of the gravest oversights in the war on poverty, 
in terms of political implications, has been the neglect of 
the lower middle class. They see programs designed to 
bring the lower classes closer to them. They see services 
provided to the lower classes and their children for which 
working class people and their children are not eligible. 
Consequently, the war on poverty poses a threat to the 
status position of lower middle class people who, rightly 
or wrongly, feel they achieved their status through hard 
work, frugality, and observance of conventional morality. 
The attractiveness of reactionary appeals to a threatened 
lower middle class is a ‘political factor which may prove 
to be the Achilles heel of the antipoverty effort. Rela- 
tively, the status of the lower middle class will be wors- 
ened to the extent that the antipoverty program is suc- 
cessful. This matter has been recently recognized in “The 
White House Report on the Problems of the Blue C 
Worker” [18]. j 

*A similar criticism has been made of economists’ com- 
parative neglect of the mechanisms of income distribu- 
tion in our economy [12, 15, T6]. 
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ologists have opportunistically taken the problem 
as defined by policy makers and granters of re- 
search funds. 

I maintain that if we want to understand pov- 
erty we must begin by looking at the American 
stratification system. How, in reality, is political 
power distributed? How, in reality, are control of 
property, access to jobs, and distribution of re- 
wards allocated? How, in reality, do we socially 
evaluate the worth and desirability of people? 
Let us look at our Institutions. Let us look at our 
notions of property, government, and welfare, Let 
us look at our basic notions about human nature, 
human potentialities, individual achievement, 
and free will. Let us look at the ways the prod- 
ucts and rewards of our economy are distributed. 
Let us look at our notions of social worth. In 
brief, I am arguing that poverty is a logical out- 
come of our social order. I am arguing that our 
social order is premised on inequality, discrimi- 
nation, and the preservation of privileges. I say 
this not in criticism of our social order but as a 
point of fact. I do not believe that any social or- 
der can avoid the dilemmas of stratification. 
However, I do believe we can profitably examine 
our institutions and consider alternatives with 
the goal of reducing the severity of conditions for 
those at the bottom and opening up channels of 
mobility so that those at the bottom, and their 
children, and their children’s children shall not 
be doomed to an endless “cycle to nowhere” [5]. 
Furthermore, we want to reduce the chances that 
others, now above the poverty level, will fall into 
the same abyss. 


Inequality in American Society 


Equality is a common shibboleth in popular 
discussions of American society. We tell school 
children and foreign visitors that our country is 
based on equality, that all men are equal. This is 
not true now and never has been. I would con- 
tend that one reason we can’t win the war on pov- 
erty is that we really don’t believe in equality. 
Neither did the Founding Fathers of our Repub- 
lic. 

Thomas Jefferson, a slaveholder, asserted in 
the Declaration of Independence that all men are 
created equal. The framers of our Constitution, 
in apportioning representation, referred to “free 
persons” and “‘those bound to Service for a Term 
of Years,” excluded “Indians not taxed,” and al- 
luded to “other persons.” “Other persons” were 
allocated at three-fifths the rate for free and in- 
dentured people in Congressional apportionment 
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[17]. Scattered references in The Federalist Pa- 
pers [3] suggest that the notion of equality was 
a delicate point. Madison seems to assert that 
men should be free to exercise their inequality," 
and that governments represent property as well 
as persons.® John Calhoun, sixty years later, 
stated the case for inequality very well: 


It is, indeed, this inequality of condition be- 
tween the front and rear ranks, in the march of 
progress, which gives so strong an impulse to 
the former to maintain their position and to the 
latter to press forward into their files. This 
gives to progress its greatest impulse. To force 
the front rank back to the rear, or to attempt 
to push forward the rear into line with the front, 
by the interposition of the government, would 
put an end to the impulse and effectively arrest 
the march of progress [2, pp. 46—47]. 


Today, we still hedge our assertions about 
equality. We speak of “equality of opportunity,” 
and “equal opportunity.” We speak of “equality 
before the law” in an abstract, idealistic sense, 
rather than in fact. In actuality, we are reminded 
that our people do not have equal opportunity 
and we rediscover that we don’t have equality 
before the law—some people are able to secure 
more skillful legal counsel than others and the se- 
verity of punishment appears to be influenced by 
social position. In the economic sphere the re- 
wards of our society are distributed very un- 
equally; the lowest two-fifths of our families re- 
ceive only 18 percent of all personal income, 
whereas the top fifth receives 43 percent. [13, 
Table I-1, p. 3]. 

I believe it can be demonstrated that American 
society is not based on equality and does not 
seek to achieve equality. The best we try for is to 
make the rules fair in the race for inequality. We 
use competition and the fear of failure as major 
sources of motivation in our economic system; 


*“The diversity in the faculties of men, from which 
the rights of property originate, is not less an insuperable 
obstacle to a uniformity of interests. The protection of 
these faculties is the first object of government. From 
the protection of different and unequal faculties of 
acquiring property, the possession of different degrees and 
kinds of property immediately results; and from the in- 
fluence of these on the sentiments and views of the re- 
spective proprietors ensues a division of the society into 
different interests and parties” [3, No. 15, p. 78]. 

“We have hitherto proceeded on the idea that repre- 
sentation related to persons only, and not at all to prop- 
erty. But is it a just idea? Government is instituted no 
less for protection of the property than of the persons of 
individuals. The one as well as the other, therefore, may 
be considered as represented by those who are charged 
with the government” [3, No. 54, p. 339]. ` 


and there are no consolation prizes for the losers. 
We judge our success in terms of how far we 
stand above others. In sum, Americans seem to 
need inequality. 

If our society is premised on inequality, how 
can we seriously win a “war on poverty?” Per- 
haps, we don’t want to win the war; we want 
only more humane treatment for the losers and 
for those who can’t run the race. 

The reference to those who are unable to run 
is an embarrassing point for a system based on 
the notion that people have a chance to compete 
and to strive. Yet our research demonstrates 
again and again that many poor people cannot 
run, For instance, in the Coastal Plains area of í 
South Carolina 40 percent of the rural poverty 
families are headed by people over 65 or under 
65 and disabled [11]. In the Ozarks the corre- 
sponding figure was over 70 percent [9]." Thus 
it appears that half or more of our rural poverty 
families are in such circumstances that they 
really cannot by themselves improve their sit- 
uation. And though we may believe in the oppor- 
tunity to become unequal, it appears that over 
half of our disadvantaged families do not have 
this opportunity. 

This is not to deny that a large portion of 
Americans are concerned with securing equality; 
perhaps never before in our history has this pro- 
portion been as large. Neither will I deny that 
much progress has been made. I am making this 
point about inequality in American society only 
to introduce a degree of realism to the appraisal 
of the obstacles to a successful war on poverty. 
Our thinking about rural poverty has tended to 
be dominated by indifference and fatalism on the 
one hand and, perhaps equally undesirable, an 


unmitigated idealism on the other. 
Some Basic Premises in Our Capitalistic 
Social Order 


As a sociologist with amateur Standing as an 
analyst of economic systems, I do not presume to 
undertake a profound discussion of the basic 
premises of a capitalistic order. However, I 
would like to point out a few obvious things 
about our capitalistic system that on the one 
hand contribute to poverty and on the other 
make it difficult to deal with poverty. By taking 
a few basic premises of capitalistic philosophy, 
and takmg them in a strict constructionist sense, 


* McCoy’s synopsis [9, p. 18] makes the point about the 
inability of a lerge portion of the rural poor to alter 
their condition unmistakably clear. Also, see [1, 7, 10]. 


I hope to show how they entail particular diff- 
culties for dealing with poverty. 

In all fairness, I must admit that all societies 
based on free enterprise do, in practice, modify 
these premises. In our society we have charitable 
organizations, social welfare programs, income 
transfers, labor relations legislation, and many 
other practices that mitigate the severity of these 
premises. Yet despite these deviations in practice, 
our capitalistic philosophy has not been affected 
to any great degree. In my discussion I shall con- 
centrate attention on the philosophy rather than 
on the deviations in practice of our free enter- 
prise system. It is my contention that our deal- 
ings with poverty are definitely affected by these 
basic premises. Let me illustrate.® 

1. Free agency. The individual or firm, under 
capitalism, és a free agent. As a free agent, he has 
the right to enter into and terminate any con- 
tract at any time, though exposing himself to the 
penalties of the contract and the legal sanctions 
imposed by society. Thus, one is free to do those 
things that may make him rich, and one is free to 
do things that may cause him to become poor. 
From this premise it is easy to suppose that the 
poor have earned their disadvantaged status 
through mismanagement of their affairs. Since, as 
free agents, they have done those things which 
have made them poor, how can society feel any 
responsibility for the outcome? If an individual 
agrees to an inequitable contract, for example, 
that is his hard luck. He could accept or reject, 
couldn’t he? This premise overlooks the possibil- 
ity that the weaker bargainer may have little al- 
ternative but to agree to a one-sided contract. 

Our practices in consumer credit and farm la- 
bor hiring illustrate very well the premise of the 
free agent. The premise implies that people are 
free to make bad bargains; consequently the 
poor have voluntarily chosen to place themselves 
at a disadvantage. And since they have done so 


*Lest the following discussion of basic premises in 
capitalism be misconstrued by my economist colleagues as 
a sociologist’s indictment of the intellectual foundations 
of their discipline, I wish to set the record clear. Perhaps 
the least temperate development of these premises into 
an intellectual system has been effected by sociologists, 
not conomists. The sociological ideas of Herbert Spencer, 
William Graham Sumner, and the Social Darwinist school 
come to mind. In other words, we are really involved 
with a basic position in Western social philosophy, rather 
than the creed of any particular intellectual discipline. 
It is as elements of a creed subscribed to by the public 
and evoked in the political arena that these premises de- 
rive their significance for policy development. 
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of their free will, there is no reason why society 
should seek to remedy this outcome. 

The principle of the free agent is illustrated in 

the labor market. Other than precluding physical 
violence and fraud, capitalism is silent on the 
parity of the relationship between the hirers and 
the hired. No equality in the bargaining relation- 
ship is implied. If wages are low and working 
conditions are poor, that is the laborer’s hard 
luck. He is free to refuse the offer, isn’t he? In 
this way the low wages prevalent among a large 
segment of our society and the collateral phe- 
nomenon of the working poor can be justified as 
the legitimate outcome of the bargaining between 
free agents. The price of labor is to be bargained 
just as any other commodity, and employers 
should not be blamed for other people’s bad bar- 
gains, 
2, Individual responsibility. Under capitalism 
the individual ts responsible for himself and his 
family. We have no responsibility for the welfare 
of others. Morally and ethically, of course, we 
have; but capitalism is silent on this issue. The 
corollary is that natural disaster, illness, misfor- 
tune, and failure are the reponsthiltty of the indi- 
vidual and his family. Capitalism is silent on so- 
ciety’s responsibility.® 

Thus, through the vicissitudes of fate and hu- 
man frailty, some people will be poor. Further- 
more, the poor are not the responsibility of oth- 
ers. Our premise makes poverty possible and, 
when it occurs, disclaims any responsibility for 
doing anything about it. 

The effects of the above premise and its corol- 
lary are exacerbated by a widely held belief that 
is unrelated to capitalism but contributes might- 
ily to the difficulty—belief in the natural in- 
equality of men.?° This belief goes back at least 


"This is not to imply that philosophers of capitalism 
have been deficient in concern for the misfortunes of 
others. The point is that a disjunction has developed 
between the views expressed in Adam Smith’s Theory of 
Moral Sentiments and in his Wealth of Nations. Subse- 
quent thinkers have not succeeded in bringing these two 
views into one system. In the Jong run, the preoccupa- 
tions of The Wealth of Nations seem to have prevailed in 
the development of capitalistic thought. 

* Contemporary behavioral scientists are rather squea- 
mish about individual differences and the question of 
equality. Objective consideration of the question has been 
clouded by preoccupations with group superiority and 
inferiority. Rather than denying differences in order to 
justify equality, it might be more profitable to justify 
equality on the basis of the social value of individual 
differences; i.e., the notion that human beings are equally 
unequal and thus all are to be valued on their uniqueness, 
rather than their dissimilarities, as individuals. 
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as far as Aristotle: Some men are born to com- 
mand and others to follow. At its extreme, it ex- 
presses itself in racism; in its vulgar sense, it 
provides a convenient ex post facto explanation 
for poverty. If people are poor they must be infe- 
rior; if inferior, they deserve to be poor. 

Let me repeat, capitalism says nothing about 
natural human inequality. It is the ill-starred 
union of the premise of individual responsibility 
and the folk belief in inequality that creates the 
mischief in our society. Poverty is seen as a mor- 
ally deserved fate, and who are we to tamper 
with the working of natural principles? I need 
not remind you how widely this belief is held 
within important segments of our society and the 
degree to which it informs the body politic. 

3. Centrality of property rights. Under capi- 
talism property rights are central. It is difficult to 
conceive of a working capitalistic order that did 
not put property rights first. Individual and firm 
rights in property are therefore to be protected. 
Public responsibility to protect property rights 
takes precedence in our institutions over the need 
to protect people. A psychological mechanism may 
also be operating here. Property is concrete and 
visible; human rights are abstract and invisible. 
Property rights have substance; human rights 
lack substance. 

Consequently, a capitalistic social order is ori- 
ented to the protection and augmentation of 
property and associated rights. Capitalism has 
little to offer those without property rights other 
than to encourage them to acquire property. 
Thus capitalism, narrowly conceived, has nothing 
to offer the poor because the poor have little 
property. Capitalism is for those who have 
wealth and for those who can acquire wealth; it 
is not for the poor and those who have nothing to 
trade. The point I am making is that capitalism, 
as capitalism, can do nothing for the poor. In 
point of fact, all capitalistic societies do have 
welfare concerns for the poor, but these concerns 
stem from humanistic, not capitalistic, roots. 

Parenthetically, I should add that in American 
society, particularly in agriculture, public pro- 
grams for redressing disequilibriums are generally 
oriented to the property owner rather than di- 
rectly to the people in distress. The assumption is 
that the benefits of the aids will flow, in turn, 
from the property owner to his collaterals. This 
pattern tends to create inadvertently a politically 
powerful client structure with interests distinct 
from those in distress. 

4. Freedom of property. Deriving from the 
earlier premise of the free agent, there is another 


important premise on the freedom of property 
that has significant implications. for the problem 
of poverty. Property rights are to be exploited by 
property holders in any way they see fit. Secon- 
dary effects of such exploitation are irrelevant. It 
is the right of the property holder to determine 
what actions will be to his advantage. Thus, min- 
eral operators are free to do whatever they wish 
with surface and landscape, and industries are 
not responsible for pollution of air and -water. 
Nor are firms, public or private, responsible for 
the kind of communities that grow up around 
their installations. Thus, if an installation indi- 
rectly creates a substantial pocket of poverty or 
a disadvantaged population, such conditions are 
the burden of the affected people or the general 
society, not of the firm. 

This premise melds powerfully with the prem- 
ise on the centrality of property rights. Accord- 
ing to these premises, the exercise of property 
rights need not take into consideration the well- 
being of others in the society. 

5. Priority in appropriation. Under our free 
enterprise system the property rights of first- 
comers take precedence over the interests of 
those who come later? Thus mineral rights are 
upheld over surface rights, and in western 
United States water law, the principle is “first in 
time, first in right.” In regulating nuisances and 
abuses in our society the prohibitions are against 
subsequent entrants rather than early despoilers. 
In actual fact, this results in windfall gains for 
the early exploiters. The effect of this right of ap- 
propriation or priority principle is that the status 
quo is legitimized rather than eliminated. The 
advantage is granted to the aggressive and incon- 
siderate, and the indirect costs of their self-inter- 
est are passed on to the general public. Thus the 
resources of an area may be successfully ex- 
ploited without concern for the consequences and 
may continue to be exploited until countervailing 
public pressure builds up. 

The priority principle has led to a good deal of 
regional poverty in the United States. Natural 
resource exploiters and polluters have rarely been 
held responsible for the aftermath. Our capitalis- 
tic system puts a premium on exploitation of re- 
sources in the present and sets no penalty for 
subsequent consequences, 

6. Allocation of windfall gains. Under the cap- 
italistic system windfall gains and other un- 


“This premise, though important for our economic 
order, does not derive from capitalism per se. The princi- 
ple can probably be traced back to notions of equity, 
the common law, or even Roman law. 


earned increments accrue to the holders of the 
property rights. The operation of this premise 
can be observed in land speculation, real estate 
development, and the stock market. This premise 
leads to uneven sharing of the gains from eco- 
nomic growth in our society. Recipients of these 
unearned increments tend to rationalize their 
good fortune in terms of their own personal 
worth and ability.1* Consequently, they feel they 
made good because they deserved to and that the 
less fortunate have not made it because they 
lacked the necessary acumen and moral fiber. 

The end result of this premise is an intensified, 
disproportionate distribution of wealth and an 
uncharitable attitude toward the disadvantaged. 
The gainers have no reason to feel responsible for 
the poor, even though the balance of the popula- 
tion may have contributed indirectly to their 
wealth. 

7. Employers limited responsibility. Workers 
are hired to get a job done. The employer has no 
further obligation to the laborer after the work 
has been completed, the need for labor disap- 
pears, or the employer discharges the worker for 
any reason. The employer, as a free agent, has 
the right to hire and fire at will. The employee 
has no rights in the job other than those trans- 
ferred by the employer. 

This premise is powerfully implicated in the 
problem of poverty. The employer contracts to 
get a job done, not to adopt a dependent. As de- 
mand changes, the employer has the right to ad- 
just his labor force. Governments observe the 
same practice. Under capitalism the ex-employee 
and the unemployed are no one’s responsibility. 
The social. costs of seasonal unemployment, 
structural unemployment, and technological un- 
employment are passed on to labor and the gen- 
eral public. The migrant labor problem illustrates 
this dilemma beautifully. Who is to sustain the 
migrant laborer between the seasons of employ- 
ment? Who is to house him? Who is to feed, 
clothe, and educate his family? Capitalism is si- 
lent. 

The technological unemployment of former 
cotton choppers and cotton pickers is another 
ready illustration. If there are no longer any tak- 
ers for such labor, whose responsibility are they? 
There is no reason why: the planter should be 





a A delightful discussion of this genus may be found in 
[21]. The phenomenon of the self-made man may be 
even more of a problem than parthenogenesis, and it’is not 
too hard to understand the elaboration of various ratio- 
nales to reduce the dissonance—psychological dissonance 
in the sense of [4]. ` i 
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responsible for their housing and their food. Sim- 
ilar illustrations may be found in other agricul- 
tural enterprises throughout the country where 
technological developments and agricultural 
mechanization have made labor redundant. 

Whose responsibility are the unemployed, 
those who have never worked, and the unemploy- 
able? Capitalism is silent. There is no answer, 
from a strict constructionist view of capitalism. 

8. The servomechanism of competition. Com- 
petition is the unseen hand controlling capital- 
ism. Zf problems arise, competition among free 
agents will set up countervailing forces leading to 
a resolution of the problems. The intervention of 
agencies outside the marketplace is seen as an in- 
terference with the natural forces of supply and 
demand, leading to numerous undesirable side 
effects. 

Thus, in capitalistic economies the laissez-faire 
philosophy constitutes a mighty inertia resisting 
outside interference with the workings of the free 
enterprise system. Social welfare policies and pro- 
grams dealing with poverty are seen as inept med- 
dling or downright threats to the capitalistic foun- 
dations of a society. Given such a climate, it is not 
hard to understand the resistance to antipoverty 
programs. 

I have enumerated only a few of the basic 
premises of capitalistic theory, narrowly con- 
strued, but I think they are enough to support an 
argument that the central principles of capitalism 
lead to poverty conditions for a part of the popu- 
lation for whom capitalism as capitalism can do 
nothing. Furthermore, the basic principles of 
capitalism lead to a state of public opinion which 
makes it difficult to mount social programs for 
the elimination or relief of poverty. 

By this time, I am sure some of you may be 
convinced that I believe capitalism should be 
eliminated. Nothing could be further from the 
truth; I know of no system that is better adapted 
to the essential nature of Western man. My posi- 
tion is that capitalism is good for our society, but 
it is not enough. We must bring our concerns for 
the well-being of all the population of our society 
and our concerns for the full development of hu- 
man potentialities into the calculus of choice. 
Capitalism is good, but incomplete in itself—that 
is the thrust of my argument. We shall never be 
able to do much about poverty if we include 
nothing more than the basic premises of capital- 
ism that I have enumerated. The point of my ar- 
gument is the insufficiency, not wrongness, of 
capitalism. If there is any error in capitalism, it 
may lie in its assumption of the freedom of the 
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individual to choose and strive and its disregard 
for parity among bargainers. 

I would like here to make the obvious point 
that our free enterprise system and our system of 
social stratification are mutually supportive. The 
levels at which people are located in our stratifi- 
cation system make it easier or more difficult to 
participate successfully in our free enterprise sys- 
tem, with the odds favoring those in the upper 
strata. The situation is analogous to a half-fin- 
ished game of monopoly. The free enterprise sys- 
tem takes differences among players as given, 
and the rules of the game (some of which are 
outlined above) operate to intensify those differ- 
ences, contributing (despite stochastic processes) 
to a relative rigidity and persistence in the strati- 
fication structure from one generation to the 
next. Thus, an effective attack on poverty in- 
volves, among other considerations, a melding of 
the sociologist’s insights on stratification and the 
economist’s concern with income distribution and 
the structuring role of economic institutions. 


Public Commitment to the War on Poverty 


Perhaps at no previous time in the nation’s 
history has there been such a strong public com- 
mitment to do something about poverty. Person- 
ally, I find the public opinion poll results as- 
tounding.1* The continuation of the war on pov- 
erty despite a change in political party in the 
National Administration is no less impressive. 
The depth of support for OEO in the Legislative 
and Executive Branches well documents the 
depth of commitment to do something about pov- 
erty. 
Yet despite the strength of this public commit- 
ment, not all is well. I question seriously whether 
this country is ready to accept the costs, in terms 
of a redistribution of political and economic 
power, that a successful war on poverty would 
bring about. Our society is ready emotionally to 
deal with poverty; I question whether we are 
ready, rationally, to accept the consequences. We 
can be very humanistic until our pocketbooks 
and our power positions are affected. 

If we look closely at the antipoverty efforts, we 
see that there has been a concentration in those 
areas which least affect the position of those 
safely above poverty. Headstart is .good; better 
learning opportunities for the children of the 
poor are no immediate threat to us. Fortunately, 
the Headstart children are not excellmg our own 
children in school. Food distribution, nutrition, 
and health programs pose no threat. Manpower 


* E.g., Gallup poll on antipoverty programs, Sept. 1969. 


training programs are no threat because they 
hold the promise of making the poor a part of the 
middle class—it helps them to become like us in 
self-sufficiency and work orientations. Manpower 
training is fine for those lines of work with a 
shortage of labor. 

Community Action and welfare militancy are 
something else because they challenge our no- 
tions of appropriateness and our power in the so- 
cial order. There has been a noticeable softening 
in Community <Action’s challenge to existing 
power centers and a corresponding public sense 
of indignation over welfare militancy. 

It is equally unclear how far the public will ac- 


cept income maintenance programs, once the cost | 


has been reckoned. The President’s welfare pro- 
gram has languished in Congress for almost a 
year, and the President’s proposals are indeed 
modest in terms of needs. There is a definite hesi- 
tancy in our society to guarantee the incomes of 
people, lest they do no work [8]. 

If we were to raise the family income of the 
the Bureau of Labor Statistics eight months ago 
poor to the “lower budget” standards outlined by 
[19],7* the income of one-third of the nation’s 
families would have to be supplemented. Are we, 
the other two-thirds, willing to subsidize, with 
our taxes, this poorer one-third? How will we 
strike a balance between our emotions and our 
pocketbooks and political power? There is some 
room for uncertainty. 


Our National Priorities 


What are our national priorities? Where do 
antipoverty efforts rank? The answers to these 
questions would help explain the extent to which 
the war on poverty has foundered. I am going to 
argue that the war on poverty, although it is gen- 
erally ranked as a good cause, does not rank at 
the top. 

We have no document that lists national prior- 
ities; but if such a document existed, I doubt 
that it could get wholehearted acceptance. The 
closest thing we have to such an outline is the 
Federal budget, ‘as proposed by the President 
and approved by Congress. I am certainly not ar- 
guing that it is an infallible index; it is very im- 
perfect. But at the same time, it is a product of 
men whose occupational survival depends on 
keeping a finger on the pulse of the nation and 
making shrewd guesses about the condition of its 
heart. I would argue that it can be a far better 
indicator than public opinion polls, because of 


*A more extensive discussion of the methodology of 
these cost estimates may be found in [20]. 


oad 


the politician’s skill at clinical interpretation of 
signs. The poor diagnostician is not reelected. 

An examination of the Federal Government’s 
spending program does show a concern for the 
welfare of the disadvantaged. The problem is 
that this cause has to be weighed against interna- 
tional affairs and finance, space research and 
technology, farm income stabilization, urban 
transportation systems, urban community devel- 
opment, housing needs, education, basic scientific 
research, veterans’ benefits and services, and the 
interest on the public debt. Present outlays sug- 
gest that to combat poverty effectively we would 
have to give it at least double the emphasis we 
give many of these other worthy causes. We 
could if we so willed. Do we will it? 

In going over these outlays I have deliberately 
ignored what appears to be our overwhelming 
first priority—national defense. I think, in realis- 
tically considering these priorities, we must ig- 
nore defense outlays. S If defense outlays were to 
be greatly reduced, the other causes would com- 
pete severely for the antipoverty dollar. How good 
a case can we make for antipoverty appropria- 
tions? Seriously, I don’t think the evidence or the 
sentiment presently exists to reweight our prior- 
ity for antipoverty efforts. Where is the evidence 
that aid to the disadvantaged pays off twice as well 
in the political calculus as space research, farm 
income subsidies, aid to education, veterans’ ser- 
vices, or improving transportation systems? 

If we are to drastically alter our national pri- 
orities we shall have to develop much stronger 
arguments than we now have for dealing with 
poverty. I would argue that our present case for 
poverty is based on humanitarian concerns, but 
we need more to go on. Can we show that by in- 
vesting at least twice as much in antipoverty ef- 
forts of all kinds, taxing ourselves more in the 


W, Clark Edwards, my colleague in the Economic 
Development Division, argues that the tremendous re- 
sources involved in the defense outlays could be utilized 
more extensively than now to combat poverty through 
literacy and job training among enlisted men, family 
allowances, and selective procurement policies favoring 
economically disadvantaged areas. However, as the de- 
fense budget is subjected to increasing scrutiny and pres- 
sures for cost reduction and efficiency mount, the via- 
bility of this suggestion diminishes. 
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process, we shall be better off as a nation? I sus- 
pect a convincing argument can be developed; 
my point is that it hasn’t been developed. Can we 
go beyond altruism, or are we restricted by our 
altruistic resources? 


Concluding Remarks 


Poverty, then, is not a simple thing. Its roots 
lie at the heart of our social and economic order. 
The war on poverty will not be brought to a con- 
clusion by treating the symptoms of those people 
who are now poor, even if we could effectively dc 
that. Furthermore, in terms of our commitment 
to antipoverty efforts and the priorities we give 
them, I have cast doubt on our prospects for 
even alleviating symptoms. 

If we are to successfully confront poverty in 
general and rural poverty in particular, we shal 
have to undertake bold, unpopular, and profes- 
sionally precarious research on our social stratifi- 
cation system, reanalyze the implications of ow 
free enterprise institutions, and propose revisions 
and additions. 

Furthermore, if our proposals are to be effec- 
tive for dealing with rural poverty, they must be 
developed at a profound level of conceptualiza. 
tion. The rural sector, for instance, will have tc 
be seen as a highly interdependent, though some- 
what different, part of our total economy and so- 
cial order. Our perspectives on income distribu- 
tion, the organization of the economic system, so- 
cial stratification, and welfare must be interre 
lated. The role of structure—social, economic 
and institutional—will have to be fully recog: 
nized. It is manifestly impossible at this time tc 
specify what these proposals might be, but we 
may be sure that they will be controversial, i 
they are to have any value. 

Beyond this, our proposals must get the atten 
tion of the policy makers and those in the politi 
cal arena. Although our past record of success i: 
rather indifferent, I have faith that some will lis 
ten if they feel we have something to say. Tor 
often we have talked around the problem, failing 
to address the unspeakable issues. It is time tc 
recognize the structure of our social and eco 
nomic system for what it is in order to actualiz 
what it might be. 
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Discussion: WmrramĪm E. Saupe, University of Wisconsin 


Social stratification refers to a system of posi- 
tions, not to the persons in the positions. One 
theoretical position of sociologists is that social 
stratification is necessary for the functions of so- 
ciety to be performed. Certain positions are more 
important than others and require special skill 
and training. Limited numbers of persons possess 
the skills and must be induced to perform the im- 
portant functions by basic rewards and induce- 
ments, i.e., sustenance and comfort, humor and 
diversion, and self-respect and ego expansion. 
The differential access to these basic rewards 
that go with the various strata lead to differences 
in prestige and esteem. 

Copp takes the conventional Orshanky defini- 
tion of poverty as a point of departure and indi- 
cates that to eliminate poverty we must raise per- 
sons above that cutting point. But they, or some 
other group, will still be the bottom stratum. But 
to eliminate stratification, ie., make all persons 
similar in income, education, occupation, ethnic- 
ity, and life style is not a feasible alternative. So 
what is it about stratification per se that should 
be changed and for what reasons? Examination 
of why there is concern about the poor should 
precede consideration of what should be done. 

Two statements by Copp require clarification 
or substantiation: (1) “I would contend that one 


reason we can’t win the war on poverty is that 
we really don’t believe in equality.” (2) “If our 
society is premised on inequality, how can we se- 
riously win a ‘war on poverty’?” These state- 
ments seem to say that a belief in equality, or 
perhaps equality itself, is needed to win the war 
on poverty. But in what sense must society be- 
lieve that persons must be equal, or in fact be 
equal, for the war on poverty to be won? 

Copp’s discussion of a capitalistic social order 
is generally technically correct, but unnecessary 
since both he and his readers recognize that the 
United States is a mixed economy, not a textbook 
capitalistic system. And he could have more sim- 
ply said that factors of production ténd to be 
paid what they are worth in terms of production, 
not in terms of the human needs of the factor 
owners. Thus, a person who is aged, disabled, un- 
skilled, immobile, or for some other reason pro- 
vides few or poor quality resources may receive 
returns lower than the minimal acceptable, the 
poverty line. | 

Copp says, “. . . we shall have to undertake 
bold, unpopular, and professionally precarious 
research on our social stratification system, rean- 
alyze the implications of our free enterprise insti- 
tutions, and propose revisions and additions.” It 
is up to him to show us why. 


Poverty Programs: What We Have Learned 
in the Last Six Years 


CHARMAN: THOMAS GLENNAN, OrFice oF Economic OPPORTUNITY 


Discussion: Emre, Owens, University of Minnesota 


UMAN CAPITAL, the skills and knowledge 
of the individual, is one of the critical 
determinants of per capita lifetime 

earnings. Individuals without the opportunity to 
receive an adequate education, training, and nec- 
essary skills have low marginal productivity; and 
their earnings are usually below the poverty 
level, We know now that part of the reason for 
the large discrepancies in earnings between dif- 
ferent ethnic groups in our society is attribut- 
able to variations in the quantity of human capi- 
tal invested in the different groups. 

For example, Barbara Bergmann, using 1960 
Census data, has estimated that the value of the 
stock of human capital invested in the average 
male adult Negro is approximately $10,000 less 
than the human capital invested in the average 
white male. The $10,000 deficiency in human 
capital investment, according to Bergmann’s cal- 
culations, was based on the average gap between 
the nation’s investment in adult Negro and white 
males in areas of education and work experience. 

The formation of capital takes place over a 
wide range of circumstances; the school, for ex- 
ample, where increased earning potential is se- 
cured through fine-honed reasoning ability; on 
the job, where mechanical skills and valuable ex- 
perience are gained over a period of time; in the 
health clinic, where health deficiencies that lower 
productivity are dealt with; or in the home, 
where attitudes and habits that affect work per- 
formance are secured. All of these are invest- 
ment-deficient areas among the poor. 

The war against poverty is one of the most im- 


portant domestic issues in America today. With 
anti-poverty programs, progess has been made in 
alleviating conditions associated with poverty, 
but by and large these programs have fallen 
short of real solutions. Poverty still persists as a 
cancerous sore embedded in our rural and urban 
communities. The condition of poverty prevails 
over all America and among all people, but it fo- 
cuses on minority Americans. 

From knowledge acquired of the economics of 
race, we know now that present anti-poverty pro- 
grams could eradicate all white poverty in Amer- 
ica and still leave large segments of poverty for 
minority groups. The solution to the problem of 
white poor is largely an economic matter, that of 
increased investment in human_resources, 
whereas the solution to the problem of nonwhite 
poor requires more than economic measures. The 
Negro American is not only the victim of inade- 
quate human capital investment but of vicious 
racism as well. 

Anti-poverty programs, to be effective, need to 
be supplemented by anti-discrimination pro- 
grams, and these combined programs oriented to 
minority poverty. The remedy for prejudice and 
bigotry is acceptance, and programs of accep- 
tance as well as of investment are required. Im- 
plementation of combined investment and accep- 
tance programs would constitute a major step in 
the direction both of increasing investment in hu- 
man resources and also acceptance of all citizens 
of this nation as Americans. In six years time we 
have learned what needs to be done. Now we 
should get on with the job. 
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Economic Development: Is This a Solution 
for Rural Poverty? 


CHARMAN: Joun Botrum, Omo Srare UNiversiry 


Discussion: Joan W. Nurxon, University of Georgia 


HE DESIGN of economic development pro- 

grams as prescriptions for rural poverty 

necessitates an understanding of the uni- 
que properties of rural poverty. I consider the 
central feature or root cause of rural poverty to 
be involuntary underemployment. Underem- 
ployment results from employment of labor re- 
sources on an irregular basis or in jobs of low 
productivity, with annual wages below those of 
comparably endowed workers in other employ- 
ments. It is the result of people earning less than 
their potential, or their use of inefficient methods 
of production from which they receive little in- 
come. 

There is abundant evidence to negate the pop- 
ular notion that poverty is the result of unwill- 
ingness to work. Most poor people are already 
working, unless they are barred from jobs by la- 
bor market or personal circumstances. Half the 
heads of poor families are already in the labor 
force; and in 1966 the heads in 94 percent of all 
poor families headed by males between 25 and 64 
worked all or part of the year or were prevented 
from working because of illness. Over half of 
these men worked the full year without moving 
their families from the throes of poverty. Thus, 
reported unemployment rates are misleading in- 
dicators of the utilization of manpower resources, 
particularly for the farm component, generally 
reported around 3 percent. Recent rural unem- 
ployment estimates for workers between 20 and 
64 years of age range between 20 and 25 percent 
with inclusion of the underemployment equiva- 
lent. 

It is far from coincidental that underemploy- 
ment and poverty go together in rural America, 
as some of my own research results indicate. Un- 
deremployment data were generated from a mul- 
tiple regression model which statistically related 
a national cross-section of 1960 individual earn- 
ings to 36 socioeconomic variables believed to 
significantly influence the earnings capacity of 
persons. Severe underemployment (an earnings 
gap between actual and potential earnings of 
$700 or more) was found in the rural farm sector 
of half the nation’s counties in 1960 and in the 
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rural nonfarm sector of one-third of all countries. 
The rural labor force in more than 60 percent of 
all southern communities was severely underem- 
ployed. In nearly every county in the nation, se- 
vere underemployment was significantly greater, 
and earnings capacity lower, in the rural labor 
force than in the urban. 

Without exception, economic underemploy- 
ment was found to be most severe in areas desig- 
nated at the nation’s most chronic poverty pock- 
ets, which should be of direct importance to eco- 
nomic development planners. Of additional im- 
portance was the inverse relation of rural under- 
employment to nearness to industrial-urban ac- 
tivity. Availability of more and better quality 
nonrural employment opportunities depressed 
underemployment rates substantially below the 
rates in counties located at greater distances 
from urban influence. 

Industrial mix and educational attainment 
were by far the most important determinants of 
potential earnings and underemployment. The 
high incidence of severe underemployment and 
acute poverty in the rural labor force stems from 
lack of equitable-paying employment opportuni- 
ties, very low educational attainment, and rela- 
tively high proportions of the labor force in agri- 
culture and other slow-growth, low-paying, sea- 
sonal occupations. 

More concerted economic development em- 
phasis in population centers of 25,000 and over 
on promotion of industry and education, upgrad- 
ing institutional and social overhead capital defi- 
clencies, and development of effective local lead- 
ership would mean a substantial payoff in pov- 
erty reductions. But economic development alone 
is not the answer to rural poverty. In addition, 
“social” development of values and self-esteem 
must be an integral part of rural development. 
The economic impact will be greatest where a 
strong commitment is made to the two-fold ob- 
jective of improving educational institutions and 
programs in conjunction with establishing quan- 
tity and quality employment opportunities that 
will fully employ and compensate the salable 


skills of the rural labor force. 


Income Maintenance: Alternatives and Implications 


CHARMAN: Max Jorpon, Economic RESEARCH SERVICE 


Discussion: LEE BAwpen, Wisconsin Poverty Institute 


currently being conducted in the United 

States. These are financed by the Office of 
Economic Opportunity and are operated by the 
Institute for Research on Poverty at the Univer- 
sity of Wisconsin. One involves 1250 urban fami- 
lies in New Jersey and Pennsylvania; the other, 
825 rural (farm and nonfarm) families in Iowa 
and North Carolina. The urban experiment was 
begun in the Fall of 1968 and the rural experi- 
ment started the following year. Both of the ex- 
periments will run for a period of three years. 
In each study about half the families are assigned 
to a control group (receiving no payments) and 
half are assigned to one of several alternative 
negative income tax plans. The latter families 
receive two payments a month; and the amount 
of the payment is based upon their level of in- 
come, their family size, and the particular experi- 
mental treatment. Negative tax rates of 30 per- 
cent, 50 percent, and 70 percent are being tested, 
as well as guarantees of one-half, three-fourths, 
one, and one and one-fourth the poverty line. 


? ; \wo income maintenance experiments are 


The principal purpose of these experiments is 
to test the impact of alternative negative income 
tax programs upon the work efforts of individu- 
als. Both control and payment groups are inter- 
viewed quarterly to gather information on work 
effort, nutrition levels, expenditure patterns, 
health, family stability, and various attitudinal 
characteristics. 

Empirical results are not yet available on the 
rural experiment. Data for the first year is avail- 
able for the urban experiment, and they show 
virtually no difference in behavior between those 
on payments and those in the control group. 
Average earned income rose for both groups, and 
at about the same rate. In fact, except in the ex- 
penditure area, there was no statistically signifi- 
cant difference in behavior between the control 
and payments groups. However, these data are 
only on the first year of the experiment. For vari- 
ous reasons those involved in the study believe 
that the second year of the experiment will be 
the most significant in terms of response. These 
results should be available in 1971. 
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LARGE-SIZE FARMS IN THE UNITED STATES 
PROGRAM ORGANIZER: CHARLES BEER, EXTENSION Service, USDA 


Economic Factors Underlying the Incidence of Large Farming Units: 
The Current Situation and Probable Trends* 


KENNETH R. KRAUSE AND LEONARD R. KYLE 


HERE is now a growing awareness and con- 

cern about the gradual increase in the 

number of and in the concentration of pro- 
duction on large farms. Some of the concern is 
expressed by traditional agrarian fundamental- 
ists; part is a genuine appreciation of the chang- 
ing structure of agricultural production and the 
resulting impact on individuals, communities, 
and society. 

Farm management economists have been pre- 
occupied with family-size farm operations. Farm 
input and marketing economists have focused 
upon traditional marketing firms and functions. 
Only recently have these two groups become in- 
terested in large production units, marketing in- 
terrelationships, and the structural impacts. 
Farm policy economists have focused their atten- 
tion on farm commodity legislation designed for 
family farms. The need for analysis of large-scale 
units is now emerging in proposals to limit the 
size of commodity program payments to large 
producers. 

Problems of understanding and documenting 
“large-farm” phenomena result in part from the 
professions’ inability to plan and conduct im- 
proved statistical data gathering and economic 
analysis as fast as the industry is changing. The 
U. S. Census has held to old classifications and 
frequency distributions that tend to count peo- 
ple, acres of crops, and number of livestock. 
These classifications are ill-designed for research 
about operating business units, especially those 
that are non-land based or are contractual in na- 


* Appreciation is expressed for review and suggestions 
made by David Armstrong, Charles Beer, Velmar Davis, 
Richard Duvick, Buel Lanpher, John Lee, William Sco- 
field, James Shaffer, Thomas Stout and W. B. Sundquist. 
The opinions expressed in this paper are those of the 
authors and do not necessarily represent the views of the 
U.S.’ Department of Agriculture or Michigan State 
University. ` 


KENNETH R. KRAUSE is an agricultural economist with 
ihe Farm Production Economics Division, Economic 
Research Service, USDA, Leonarp R. KYLe és professor 
of agricultural economics at Michigan State University. 
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ture. Similar problems are encountered in using 
these classifications for studies of farm size. Now 
the extremes, which need more understanding 
and attention, are equally as important as the av- 
erage. Development of improved knowledge 
about the farming activities of large nonfarm 
businesses and individuals is equally as impor- 
tant as knowledge about typical farm situations. 

The scope of this paper does not allow us to 
bridge all of the gaps in classification nor, with- 
out adequate research, to explain the increase in 
number and output of large farm units or docu- 
ment increased integration between production 
and marketing firms. Instead, the intent is to ad- 
vance awareness of some issues and to motivate 
future research and extension efforts. An attempt 
is made to document the growing concentration 
of production on large farms, briefly to review 
some “‘past-used” theory and research, and to ex- 
plain some of the incentives for establishment 
and operation of very large farm firms. In addi- 
tion, the potential future growth in numbers of 
large units is examined, and some of the possible 
implications for professional and industry consid- 
eration are covered. 


Number and Concentration of Production 
on Large Farms 


Numbers of large farms as measured by 
output 


In 1930 there were 6,228,648 farms, most of 
which were relatively small, unmechanized fam- 
ily-owned and operated units. Now production of 
many products is dominated by a relatively few 
farm firms. In 1964 the U. S. Census of Agricul- 
ture enumerated 141,914 Class I farm units 
(those with gross sales of over $40,000), which 
provided nearly 44 percent of the value of all 
products sold (Table 1) [18]. Class 1 farms 
probably produced over half of the output in 
1969. Many of these units can be classed as 
“part-income” because of operators’ off-farm in- 
come from salaries and investments [12, pp. 23- 
24]. 


THE INCIDENCE OF LarcE Farminc Units / 


There has been a 16-fold increase in large 
farms in 35 years. This measurement is sup- 
ported by the work of R. D. Jennings [7]. Using 
the 1929 agricultural census, he isolated only 
7,875 farms with over $30,000 value of products 
sold. This is equivalent to sales of $48,450 per 
farm in 1964 when adjusted by the index of farm 
prices received. So all 1964 Census Class 1 units 
were not quite this large; perhaps 126,000 were. 

A special tabulation of the 1964 Census of Ag- 
riculture showed only 31,401 “large-scale” farm 
units with farm product sales of over $100,000, 
an increase of 10 percent per year since 1959 
[11]. By 1969 the number probably had increased 
to about 45,000 units. In 1964, 919 units had 
over $1,000,000 in sales, an increase in number 
of 21.5 percent per year since 1959. Some mod- 
ern “family-type” farms (two-man) are produc- 
tive enough to have over $100,000 of sales per 


ear. 

The Internal Revenue Service provides Sched- 
we F farm income data for individuals and part- 
ners and all corporate income for corporations 
with a farm classification. For 1966 the data 
show 597 individuals and 676 farm corporations 
with over $1,000,000 of business receipts. When 
the size bracket is lowered to $500,000 and above, 
1,479 sole proprietors, 462 partnerships and 
1,843 corporations, or a total of 3,784 operations, 


Table 1. Number of large farm firms, by U. S. 
farm census type and size, 1929, 
1959, and 1964 





1929 1959 1964 1964 

Typeoffarm Large Large 
gize* Class1> Class i> size" 

number 

Vegetable 785 2,730 3,577 1,590 
Other feld crop 699 4,011 7,334 2,237 
Poultry 225 41,151 19,249 4,744 
Fruitandnut 1,924 6,547 8,103 2,511 
Miscellaneous 101 5,034 1,644 
Ranches 1,829 6,757 5,921 1,815 
Cotton 44l 13,171 13,033 3,465 
Livestock 453 29,439 -35,116 6,692 
General 50 4,775 8,783 1,884 
Cash grain 486 10,828 19,301 2,141 
Dairy 882 8,538 15,463 2,576 
Tobacco — 322 1,000 102 
Total 7,875 102,099 141,914 31,401 





* Farms with over $30,000 value of products sold in 1929, 
comparable with $48,600 in 1959 and $48 450 in 1964 [7]. 
> Class 1, U. S. Census of Agriculture farms with’ over 
$40,000 of gross farm product sales [17, 18]. 
s Farms with over $100,000 of gross farm product sales 
11]. ' 
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Table 2. Concentration of farm production, 
by U. S. farm census type, value of 
products sold, and size, 1929, 1959, 


and 1964 

1929 1959 1964 1964 

Typeoffarm Large Large 
size® Classi> Class 1> size? 

, perceni of total production 

Vegetable 20.0 73.3 81.4 67.1 
Other field crop 5.1 55.8 73.7 49.1 
Poultry 3.3 55.4 67.9 38.0 
Fruitandnut 19.9 45.1 67.6 46.7 
Miscellaneous 1.0 62.1 65.4 44.6 
Ranches 29.2 59.8 64.0 46.5 
Cotton 1.4 46.8 55.2 31.3 
Livestock 2.1 33.9 46.8 26.8 
General a2 20.7 33.6 18.3 
Cash grain 1.8 16.7 23.9 6.4 
Dairy 3.0 15.3 23.4 9.9 
Tobacco — 3.9 8.2 3.9 
Total 5.0 32.8 43.7 24.8 


2 Farms with over $30,000 value of ry i sold in 1929, 

comparable with $48,600 in 1959 and $48,450 in 1964 [7]. 
b Class 1, U. S. Census of Agriculture farms with over 

$40,000 of gross farm product sales [17, 18]. 

Cia with over $100,000 of gross farm product salea 


are reported for 1967. When the size bracket is 
lowered to only $50,000 business receipts, 
132,497 tax schedules were reported [19]. 


Concentration by type of farm 


The concentration of production on large 
units, which is not uniform by type of farm, is 
shown in Table 2 for 1929, 1959, and 1964. For 6 
out of the 12 census types of farms in 1964, over 
60 percent of the output was produced by farms 
with gross sales exceeding $40,000. In descending 
order of concentration, these were: vegetable 
farms, 81 percent; other field crops, 74 percent; 
poultry, 68 percent; fruit and nut, 68 percent; 
miscellaneous, 65 percent; and ranches, 64 per- 
cent. The same types of farms with over 
$100,000 sales produced from 38 to 67 percent of 
the production. 

In 1929 all types of large-size farms (as de- 
fined by Jennings) accounted for only 5 percent 
of total production; in 1959 and 1964 Class 1 
farms accounted for 33 percent and 44 percent of 
total production, respectively. Farms with over 
$100,000 gross sales accounted for nearly 25 per- 
cent of all commercial farm production in 1964. 
Tobacco, dairy, and cash grain Class 1 farms ac- 
counted for less than 25 percent of the produc- 
tion by their type; and those units with over 
$100,000 sales, for less than 10 percent of pro- 
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duction in 1964. The increase in concentration 
was apparent for all types of Class 1 farms from 
1959 to 1964; however, the farm types with the 
smallest percent of concentration in 1959 showed 
the largest percentage increase in concentration 
by 1964. 


Concentration by commodity 


Data are not available to summarize the in- 
creasing concentration of production for all com- 
modities; however, the trend toward large pro- 
duction-processing-marketing units has been 
dramatic in the poultry and beef sectors in the 


last decade. In 1964 farm units with over. 


$100,000 sales accounted for 58 percent of the 
turkeys and 21 percent of the broilers. Thirty- 
two firms produced 8 percent of the turkeys, an 
average of 254,000 birds per firm. Thirty-two 
firms produced an average of 2,922,000 broilers 
per firm, or 5 percent of the total production [11, 
pp. 14-16]. Larzelere estimates that 10 percent 
of the poultry flocks have over 50,000 hens per 
firm and 43 percent of the total hens.* Twenty- 
one firms processed 70 percent of the turkey pro- 
duction in 1968, and 81 firms handled the re- 
mainder. Forty-eight firms processed 70 percent 
of the broilers in 1968; 105 firms, the remaining 
30 percent [4]. 

In 1969, 2,066 feedlots (1.1 percent of total) 
with over 1,000 capacity finished 12,327,000 cat- 
tle, or 52 percent of the total [15]. Feedlots 
with over 1,000 head capacity fed 47 percent of 
the total number of fed cattle in 1968 and only 
36 percent in 1962. Cattle feedlots with over 
32,000 head capacity increased from 19 in 1968 
to 34 in 1969. Their average marketings were 
over 67,000 head. 

In 1964, 195 farm units produced about 4 per- 
cent of the total cotton output, an average of 
3,377 bales, on about 2,200 acres for each [11, p. 
16]. Fifty-five percent of the total output from 
cotton-type farms was produced by 13,134 farms 
[18]. 

In 1968, 1,994 individuals and firms with a 
feedgrain base of over 1,000 acres participated in 
the ASCS program [8]. This is much less than 
the total because many large units, especially 
those with livestock, do not participate. Nearly 
45 percent of the large-acreage participants were 
located in the Southern Plains, 25 percent in the 
Northern Plains, and only 14 percent in the Corn 


* Unpublished estimate provided by Henry Larzelere, 
Department of Agricultural Economics, Michigan State 
University, April 1, 1970. 
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Belt. Of the 1,994 units, 1,398 produced over 50 
percent grain sorghum on their feedgrain base 
and only 596 produced over 50 percent corn. 
Only 264 of the 596 units classified as corn pro- 
ducers were located in the Corn Belt States. 


Size Theory and Past Research 


The models used by agricultural economists to 
analyze firm size relationships have focused upon 
cost curves and market prices and have been rel- 
atively devoid of several important variables. Re- 
sults from empirical testing of the models have 
not been complete enough to explain the poten- 
tial for growth to, or the establishment of, very 
large units. 


© Cost model concepts, as applied, have focused l 


upon a U-shaped cost curve in the short run and 
an envelope-type curve for long-run analysis [10, 
pp. 2-6]. Numerous applications have been 
made of these concepts in farm firm research and 
extension work. In past analyses of farming situ- 
ations the conclusions were that most economies 
of size could be achieved by fully mechanized 
one- and two-man family units. Larger units, 
however, could operate with constant or slightly 


higher costs and still obtain an increase in total « 


profits. Some more recent cost studies of commer- 
cial beef feeding in the western states have con- 
cluded that units much larger than one- or two- 
man labor requirements are needed to exhaust 
economies of size [10, pp. 55—62]. 

Several criticisms can be made of past cost 
studies and subsequent policy interpretations: 

(1) Economies from buying and selling larger 
volumes have usually been ignored [1, p. 43]. 
These can sometimes offset increasing internal 
operating costs. 

(2) The emphasis has been mainly on inter- 
nal, engineering, and technical economies. 

(3) With a farm firm focus average market 
prices have been assumed, thus eliminating possi- 
ble marketing advantages, such as special con- 
tracts or integration, which can provide a higher 
net price. 

(4) Single-preduct analysis has been predomi- 
nant at the expense of multiple-product analysis. 

(5) The research emphasis has been on fam- 
ily-size units to the exclusion of very large units, 
and little attention has been given to possibilities 
for firms to start operations at a large size rather 
than grow gradually over time. 

(6) Consideration has not been given to com- 
mon ownership of related farm and nonfarm ac- 
tivities and the potential advantages to the entre- 
preneur or conglomerafe business. 
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(7) Cost theory has not been used to analyze 
the development and application of new technol- 
ogy for very large farms or integrated firms. 


Hypothesized Cost and Income Models 


Cost theory should be supplemented with con- 
cepts of entrepreneurship, ownership structure, 
and rates of return on Investment in relation to 
income tax considerations. Economists have gen- 
erally tried to explain business costs and income 
in a model that can be defended as theoretically 
accurate and realistically complete for any type 
or size of farm. Such models may not be particu- 
larly useful with large businesses. Concepts and 
methodology are better developed for single- 
product firms than for multiple-product firms. 
However, cost and income models become diffi- 
cult to use with integration or contractual ar- 
rangements and other emerging institutions even 
for large single-product firms. Moreover, con- 
cepts and methodology are better developed for 
firms engaged only in farming than for firms that 
through common ownership have both farm and 
nonfarm involvements. Perhaps methodology re- 
search should concentrate initially on case studies 
of various types of farming situations. Deductive 
procedures may be used later to develop workable 
models that aggregate analysis from case studies.? 


Farm firms only 


An attempt is made in Figure 1 to explain 
costs and income for large single-product farm 
firms. Part I of the model has been used in and 
generally shows results from many cost studies 
for family farms using up to three-man labor 
equivalents. Part II hypothesizes that for large 
units the net price per unit of product sold 
may gradually increase by 8 to 10 percent with 
improved marketing and selling arrangements. 
Also, costs per unit of output may decrease 
again by 8 to 10 percent for very large units 
through efficient organization and operation and 
through purchasing economies. Some economies 
in input purchase and marketing are possible for 
well-operated smaller farms,:but the potential 
cost reductions and product price advantages for 


* The analysis in this paper focuses more generally on 
farm firms and closely related activities. However, the 
importance of analysis of systems of production, process- 
ing, and marketing to the final consumer is acknowl- 
edged. The activities of food processing and consumer 
marketing firms may exert a major influence on Size of 
farm production units, specification of farm production, 
and ownership and contractual arrangements, etc., for 
some farm commodities. ° 
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large units are thought to be greater and more 
feasible to achieve. The magnitude of buying and 
selling economies can also be greater than the 
magnitude of potentially higher internal costs for 
individual firms. 

Several models have been developed that are 
proxy attempts at guiding multiple-product econ- 
omies of size studies.” Since cost curve and in- 
come analysis should involve both technical and 
pecuniary economies, analysis could be done by 
starting with a single-product model and then us- 
ing functional accounting to estimate costs for 
each product in a multiple-product firm. From 
this it may be possible to estimate the economies 
of size for the total firm. A major challenge is to 
allocate each joint cost and marketing economy 
to specific products and then to develop separate 
cost and income curves for each product. The 
difficulty will vary by the product mix and total 
size of firm. However, functional accounting 
should permit research on costs for each product 
and production step which can be aggregated to 
study the results from several large firms produc- 
ing similar products. The problem of allocating 
cost for use of machines and labor tends to disap- 
pear for some large industrialized units that have 
separate production departments with pre-as- 
signed labor and machinery complements. For 
such units management, supervision, and office 
overhead costs are the major internal costs that 
need prorating. 


Farm, agribusiness, and conglomerate firms 


Cost and income models for farm and nonfarm 
firms under common ownership should be similar 
to those for multiproduct farm firms. Functional 
cost accounting would be needed to separate 
those costs for the farm and nonfarm parts of the 
business. The commonly owned farm and non- 
farm business usually do not have direct internal 
transfers; the relationship occurs mainly at the 
financial and tax accounting level. As with multi- 


“Carter and Dean used total revenue as an output 
measure and total cost per dollar of total revenue as a 
measure of cost [3]. One problem with the approach is 
that as prices for each commodity vary total revenue 
varies. Second, internal and external economies are not 
isolated. Faris and Armstrong, in studying multiple-crop 
production firms, used acres as an index measure of out- 
put for constant production mix firms. Dollars per acre 
was the measure of unit costs. Output was expressed in 
terms of average net revenue per acre. The resulting 
curves cannot be considered economies of scale curves 
but rather net revenue change associated with size; they 
include a combination of the effects of technical econo- 
mies and changes in product mix [5]. 
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Part II 
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: 

10 or more men 
Output 

Significant input and 
marketing advantages 


Figure 1. Hypothesized farm production cost and income model 

* The increase in price in Part II is accomplished through a change to a different 
point in the marketing system. The farm firm may provide services and obtain the 
marketing margins of established local marketing firms. An improved price may 
result from practices resembling monopolistic competition. 

>The lower cost curve in Part IT results from volume discounts for some inputs 
which are greater than other costs that may increase with larger size. The curve may 
be downward sloping rather than parallel to the horizontal axis as shown. Sub- 
stantial empirical work is needed to document the nature of the curve for different 


types of farms and business arrangements. 


ple-product farms, the costs to be allocated are 
mainly management, supervision, and business 
overhead. 


Incentives for Establishment or Growth of 
Large-Scale Farm Units 


Incentives for the establishment or growth of 
` large-scale farming units either independently or 
in conjunction with nonfarm businesses have not 
been adequately researched. Incentives may 
change rapidly with changes in income tax and 
other governmental rulings, availability of credit, 
or development of new production or market- 
ing techniques, etc. In addition, incentives vary 
by commodity and geographical location. 

It is easy to understand the gradual growth 
and increasing concentration of production found 
on most Class 1 farm units of up to about 
$250,000 of output when they have grown di- 
rectly from traditional family-like farm units, for 
their growth and production goals are reasonably 
well documented. However, the increasing use of 
“tax-loss farming” along with off-farm income 
from other business investments, securities in- 
vestments, and salaries or wages to reduce Fed- 
eral income tax liability and to speed financial ac- 


cumulation needs more investigation. Such strat- 
egies appear to be practiced primarily by individ- 
uals with an equity in Census Class II farms and 
larger units. 

A relatively new set of technological, financial, 
tax, and other institutional variables apparently 
provide increased incentives for units with over 
$250,000 of farm output. It is now relatively 
easy to find very large farms operating on a scale 
not thought practical ten years ago. Perhaps this 
is part of the gradual industrialization of agricul- 
tural production. No longer is the belief tenable 
that weather, biological processes, and superior 
incentives of unpaid family members provide im- 
possible barriers to a large-scale industrialized 
agriculture, 

In the following sections some incentives are 
discussed which apply to relatively large-scale 
farming firms. These incentives are presented 
both for farnr firms only and for large-scale pro- 
duction activities that are commonly owned by 
agribusiness or conglomerate interests. 


Higher price 
The ability of large-scale units to obtain a 
higher net product price hinges on elimination of 
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some of the marketing steps and resulting mar- 
keting costs or on reaching a special or higher- 
priced market. Contract production is used by 
large-scale units to increase market price or prod- 
uct revenue over several production years. Mid- 
dlemen handlers can be eliminated; and produc- 
tion, handling, and processing of products can be 
prescheduled for greater overall efficiency. 

The gradual industrialization of production is 
being forced by industrialization of the process- 
ing, handling, and distribution of food [13]. Pro- 
duction units that are large enough to “fit the 
system” participate in the profits generated. The 
same type of result is possible when a marketing 
firm owns a farm producing unit, or vice versa. 
The ability to deliver a uniform product on a 
year-around basis increases the supplier’s ability 
to influence price and may eventually permit an- 
nual delivery contracts with formula pricing. 
This is illustrated by the wholesale carload car- 
cass market for beef or fruit and vegetable firms 
that combine production from different seasonal 
areas into a year-around marketing operation. 
These firms move products rapidly to any area 
where the price is most favorable after adjusting 
- for transportation and handling costs. 


Decreasing costs 


Very large farm units, because of amounts pur- 
chased, obtain volume discounts by using pur- 
chasing agent techniques. They negotiate directly 
with the manufacturers, jobbers, or distributors 
of such items as fertilizer, seeds, crop chemicals, 
feed, petroleum products, machinery, equipment, 
and parts. This method of purchasing often in- 
volves bids by suppliers that can substantially 
reduce or eliminate distributor and dealer mar- 
gins. 

For some firms certain fixed costs such as man- 
agement, supervision, and costly machinery and 
equipment. can be used over more units of output. 
For integrated firms the middleman’s margin and 
handling costs can be reduced or eliminated be- 
cause the input firm provides loput for its own 
farming operation. 


Increasing costs 


Evaluation of the total costs for large fer 
units must include those costs that may increase 
with size. These usually involve the internal op- 
erating efficiency and costs for labor, manage- 
ment, supervision, and office overhead. On small 
farms management and labor costs are usually 
considered as a residual or are not included, but 
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for large units top management and supervision 
must be hired in a competitive wage market. An 
exception is the owner who is directly involved 
with his own large business. Even so, he is apt to 
feel that the opportunity costs for his entrepre- 
neurial and management skills are high. 

= Historically, interest rates have been lower for 
large units than for smaller units. However, re- 
cent increases in interest rates conflict with some 
state usury laws for individuals and seem to fa- 
vor smaller unincorporated units. In some cases 
long-term credit has not been available to either 
small or large units from insurance company 
lenders because of interest rate ceilings imposed 
by state usury laws and better investment alter- 
natives. One result has been an increase in profit 
sharing by some credit institutions as a condition 
for a large loan. 

Corporations, the legal form of business orga- 
nization used by larger units, have been able to 
avoid state usury laws and have paid higher 
rates to lenders or have turned directly to equity 
markets. They also have borrowed from large 
city banks, a different credit market from that 
used by smaller units which typically borrow 
from country banks. Currently, interest rates 
charged by city banks for short- and intermedi- 
ate-term credit may be one to two percentage 
points higher, and they may require a 10 to 15 
percent compensating balance for large loans. 


Out-of-season use of labor and equipment 


Large crop farms must keep key employees 
on the payroll on an annual basis. Even though 
these people and related crop production equip- 
ment are highly specialized, there is an opportu- 
nity for entrepreneurs to organize off-season sup- 
plementary business activities that may lower the 
annual cost of labor and machinery. A seasonal 
grain handling and marketing business is a natu- 
ral winter operation for a 3,000-acre or larger 
cash corn farm. The preseason handling and stor- 
ing of crop production inputs is also feasible. 
Machinery assembly and overhaul in the winter 
also fits. Land formation, clearing, draining, and 


, development are possible. Building construction 


and maintenance can be geared to miss crop pro- 
duction peaks. The opportunities expand when 
off-farm seasonal business opportumities are ex- 
plored. Sometimes very large. farm firms move 
machines and key workers from one production 
area to another. It’s not that small farms can’t do 
the same thing. It’s the size, quality, and variety 
of complementary ventures that become possible. 
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Also, loss minimization may be more important 
than actual profits in an absolute sense. 


Business management 


Business management has become more com- 
plex and scientific. Members of a business man- 
agement team in a very large firm tend -to be di- 
rected toward firm expansion and growth. A 
highly trained business management team tends 
to seek more activity in each of its specialities; 
this in turn encourages firm growth. Equity own- 
ers in business firms with farming activities tend 
to pressure the business management team to 
continually expand in order to increase company 
earnings. When earnings accumulate, the incen- 
tives increase for mergers or new ventures to ma- 
nipulate income tax liabilities. Thus the lawyer- 
tax accountant specialist is an important member 
of the management team either on a full-time or 
retainer basis. Very large units can employ capi- 
tal and credit procurement specialists to obtain 
the use of the large amounts of money needed at 
the lowest cost. ` 


Federal income tax incentives 


Because of progressive income tax rates, large 
profitable corporations or individuals in high in- 
come brackets may pay more income tax per unit 
of production than operators of small farms. 
However, large scale units usually take steps to 
manipulate and delay the tax bite [16]. In re- 
cent years brokers of tax-delaying schemes and 
income tax consultants who advise investors have 
become much more knowledgeable about oppor- 
tunities in large agricultural businesses. These 
may take many involved forms, one of which is 
illustrated in a following section. 


Capital accumulation and business practices 


Part of the incentive for expansion and forma- 
tion of very large farm units comes from outside 
the traditional farm sector. With the large 
amounts of capital accumulation in the United 
States in the last ten years, many high-income in- 
dividuals and growth-oriented business firms are 
looking for new ventures. Several aspects of 
farming and farm resource ownership are attrac- 
tive to these people and firms. 

Present income tax rate schedules.and regula- 
tions encourage new investment ventures that re- 
duce taxes and increase prospects for financial 
accumulation. Prospects for population increase 
and long-term inflation encourages ownership of 
land, especially property in the “path of pro- 
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gress.” Such land must often be farmed, either by 
direct operation or leased, to decrease the annual 
holding costs. Also, it is possible to speculate by 
buying low-priced property and achieving high 
capital appreciation through land development. 
This fits neatly with ACP cost sharing and the 
opportunity to write off land clearing and devel- 
opment costs against other taxable income. There 
are many regional examples, such as land clear- 
ing for soybeans in the Delta, irrigation in the 
High Plains, and citrus orchards in California. 
Some investments are for long-term ownership 
and operation of farmland as a holding action 
against the time of higher value use. The 1969 
Tax Reform Act modifies the rules of the game 
but will not shut off most of this development. 


- The land owned need not be operated if develop- 


ment Is the objective; it can be contracted to ten- 
ants. However, offsetting a higher portion of ex- 
penses as a tax reduction is made possible by do- 
ing development work with regular farm workers 
and equipment in the off-season from crop or 
livestock production. Thus, each year more indi- 
viduals and firms who have financial situations 
and objectives that are not typical of ordinary 
farm families acquire farm land or take on finan- 
cial contracts in agriculture. 


Separate ownership of specialized functions 


Recently developed large-scale commercial 
feedlots are structurally quite different from typ- 
ical farmer feedlots in the midwest. Efficiently 
operated large units, which can contract for feed 
and stocker cattle, change the cattle-feeding busi- 
ness. The ability to sell services to outside inves- 
tors permits the feedlot company to operate a 
“cattle hotel” and maintain a more regular cash 
flow. A few very large feedlots can essentially 
supply one modern slaughter and processing 
plant. 

No longer are large ranchers forced to sell 
stocker cattle. Ownership of cattle with proven 
ability to gain can be held by ranchers until 
slaughter weight or even until processed into car- 
cass beef. Ranchers or crop farmers can partici- 
pate in large feedlot operations by stock owner- 
ship or contracting to supply inputs. They can 
also contract to have cattle fed. Competing as 
farmer feeders on a smaller scale is not neces- 


sary. 
Conglomeration 

With increasing mergers and acquisitions in 
the general economy there seems to be an in- 
crease in the ownership of very large farms and 
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processing and marketing firms by conglomerate 
firms that previously did not provide inputs or 
process the products of farming. The incentives 
for conglomerate ownership appear to resemble 
those of ordinary agribusiness firms that own 
farm units. However, since there is no product 
tie, by our definition of a comglomerate, the in- 
centives narrow down to three areas: (1) spread- 
ing of risk into dissimiliar business, (2) financing 
including taxation avoidance, and (3) business 
organization and management.* 

Conglomerate firms start with acquisition of 
large-scale units that engage in any activity. Per- 
haps some of the incentives for ownership of 
large-scale farm production units are tied to the 
belief that the products of farming have a grow- 
ing demand, require relatively low inputs of un- 
organized labor, and provide opportunities for 
large-scale control and integration of production, 
processing, marketing, and advertising promo- 
tion. 

Control of large blocks of rapidly disappearing 
open farmland for future development and use in 
key geographic areas appears important. This 
preempts use by competitors and allows maxi- 
mum flexibility for future use by the conglomer- 
ate as raw materials, industrial sites, urban de- 
velopment, etc. Considering the inflation in the 
value of real estate in the last thirty years, it is 
reasonably easy to hold title to large blocks of 
land if it can be farmed in the interim. Some 
states even grant special property tax privileges 
for agriculture. Conglomerates with publicly 
traded stock may be the strongest bidders for very 
large tightly held farm businesses when the latter 
want to sell. 


Empirical Evidence of Incentives for Large- 
Scale Corn Production Units 


Recent empirical work on large corn units in 
the Corn Belt is presented. Feasibility plans fo- 
cus on corn production units with over 1,000 
acres and are based upon interviews with manag- 
ers of 48 corn production units and as many farm 
input and marketing firms [8]. In Table 3 a 
one-man, viable, family-size unit with 500 acres 
of corn is considered as a reference size; and de- 
creasing and increasing cost items are presented 
for larger units under the assumptions of con- 
stant technology, land quality, and yield objec- 
tives, 


*See [6] for several useful articles that focus on in- 
centives for conglomeration in agriculture. 
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Table 3. The magnitude of decreasing and 
increasing cost items, net difference, 
net marketing advantage, and net 
total returns; 500 acres reference 
size to 5,000 acres of corn produc- 


tion unit* 
Acres per unit 
Item —— 
s09 1,000 2,000 §,000 
dollars per acre 
i Savings 
Decreasing cost items Emanaa 
Seed 0 72 1.47 1.84 
Fertilizer 0 1.10 2.32 3.52 
Crop chemicals 0 89 1.34 1.79 
Petroleum products Q .37 .76 .98 
Machinery depreciation 0 1.87 3.67 4.56 
Machinery repairs 0 0 -19 .37 
Inas 0 65 a 98 
Total 0 5.60 10.46 14.04 
; . Increased costs 
In cost items 
Labor (production) 0 -45 1.36 1.82 
Supervision and consultants (pro- 
uction, business, and office) 0 1.00 1.00 2.00 
Total 0 1.45 2.36 3.82 
Net advantage to larger units 0 4.15 8.10 10.22 
Net marketing advantage per acre? O 2.20 2.20 5.72 
otal net advantage per acre before 
Federal income tax 0 6.35 10.30 15.94 
Income tax cost 
100 percent equity 8.99 10.72 19.61 24.76 
30 percent equity 1.62 2.73 5.10 10.26 
Increased tax costs, 30 percent 
equity 0 1.11 3.48 8.64 
Net advantage per acre after pay- 
ment of Federal income tar, 30 0 5.24 6.82 7.30 
percent 
® Assumes equal quali aad pri ce of land, equal yields and quality of 
product. Data Ae ied are for lustrative purposes [8 J. 


b Assumes that interest is ped on the market value of all physical 
assets and money used and the interest cost is constant for real 
estate but increases from 8 percent for 500- and 1,000-acre units to 9 per- 
cent for 2,000- and 5,000-acre units, respectively, for variable cost items. 

o Approximately 300, 000 bushels of corn are to generate a 
selling advantage. Some 1,000- and 2,000-acre units achieve quantity 
ma ketog advanteges by combining their production with other farm 


d Assumes sole p rietorship for the 500-acre unit, two ers for 
the 1,000 acre uni unit. ($5,000 deductions for each family ae subchapter 
C corporations for the 2, 000. and 5,000-ncre units. No carry forward or 
back provisions were used for any ae 


Machinery depreciation (through lower per 
unit costs of machines and less machinery per 
acre) and fertilizer costs appear to offer the larg- 
est opportunity for decreasing per unit costs. 
Compared with a 500-acre unit, a 5,000-atre unit 
may be able to reduce input costs by about 
$14.00 per acre. Reductions of about $5.60 and 
$10.50 were estimated for 1,000 and 2,000-acre 
units.” The actual reduction in the cost of seed, 
fertilizer, chemicals, fuel and machinery repairs, 
and interest is about $3.75 per acre for 1,000 
acres, $6.80 for 2,000 acres, and $9.50 for 5,000 


*Input suppliers have acknowledged that the stated 
input cost relations are currently possible, but they 
counsel that the magnitude may not be maintained in the 
long run. 
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acres when compared with a 500-acre unit. The 
remaining saving is in machinery depreciation. 
On the marketing side, a 5,000-acre unit may be 
able to obtain a $5.72 per acre (5.2 cents per 
bushel) net product price advantage. 

Large units encounter some higher input costs 
than smaller family-labor-only units, mainly la- 
bor and management costs. The wage rates and 
management charges used were based upon data 
obtained in farmer interviews: wage rate includ- 
ing fringe benefits, $1.82 versus $2.34 per hour 
for 3.5 hours per acre; management charges, 
$5.00 versus $7.00 per acre. Even though labor 
and management costs are 34 percent higher for 
the large units, only $3.82 of the advantage of 
5,000 acre units over 500 acre units is lost. Al- 
though large units currently pay a higher interest 


rate for short-term operating capital and ma- 


chinery purchases, the amount of this disadvan- 
tage is offset by smaller per acre expenditures for 
those items. The larger unit actually pays less in- 
terest per acre. The net advantage of a 5,000- 
acre unit over a 500-acre unit could amount to 
$15.95 per acre. The difference after tax, assum- 
ing a 30 percent equity level for each, is $7.30 
per acre, 

The estimated return (ratio of net return to 
current value of assets owned) after deduction of 
all costs including an opportunity charge for un- 
paid family labor and management was 6.8 per- 
cent for the 500-acre unit and 9.6 percent for the 
5,000-acre unit, if 100 percent equity is as- 
sumed. If 30 percent equity is assumed and 5 
percent inflation in the value of the property is 
added to the return, the 500-acre unit has a re- 
turn of 19.3 percent and the 5,000-acre unit, 29.0 
percent. Adjustment to an after-tax position low- 
ers these returns to 18.0 and 23.0 percent [8]. 

It is interesting to compare owning a 500-acre 
corn unit with 100 percent equity with owning a 
2,000-acre unit with 30 percent equity. The af- 
ter-tax net return, including 5 percent apprecia- 
tion in.the value of land, is 9.5 percent for the 
500-acre choice and 22.5 percent for the 2,000- 
acre unit. If land values decreased by 5 percent 
per year, the 500-acre unit has essentially a zero 
return and the 2,000-acre unit a — 6.9 percent re- 
turn. Other comparisons can be made. The after- 
tax advantage of operating a larger unit with 
lower equity is very pronounced during periods 
of rising land values.’ 





"While the analysis shows relatively large financial 
incentives for the development of large corn production 
units, there are substantial reasons why very large units 
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An income tax avoidance example for a 
5,000-acre corn farm 


A profitable large incorporated unit can hardly 
afford to incur the $8.64 to $15.77 disadvantage 
over a 500-acre unit, depending on equity levels, 
caused by higher income tax (Table 3, income tax 
section, col. 4 minus col. 1). Thus, there is a real 
incentive to find legal methods of tax avoidance. 
The feasibility plans discussed in the previous 
section were analyzed for returns after Federal 
income tax was paid. The analysis showed that 
a profitable 5,000-acre incorporated corn farm 
would have a taxable net income of $121,450 and 
an annual tax of $51,296 if it had only 30 percent 
equity in the assets used. By “using up” this tax- 
able income in annual development costs on an 
additional 1,000 acres, it is possible (1) to elim- 
inate the tax liability for three years, (2) to gen- 
erate a net financial gain of $213,038 and (3) to 
avoid payment of $153,888 of tax in three years. 
This gain is partly derived by generating $400,000 
of untaxed capital gains through improvement of 
the property [8]. 


Large Farms from a Social Viewpoint 


Since the advent of increasing scientific inputs 
into the production and distribution of food and 
fiber, the United States has gone through approx- 
imately 40 years of emphasis on growth and effi- 
ciency. The application of technology was made 
financially feasible by the formation of larger 
farm, processing, and marketing units. This par- 
alleled large-scale firm developments in the gen- 
eral business sector. Many legal and institutional 
features, such as Income tax laws, were neutral or 
favored the developments. The general public 
may now be less oriented to growth and efficiency 
and wish to modify some of the present growth 
trends. At least, public pressure is developing to 
make very large, high technology business opera- 
tions incur all of the costs of operation, including 
maintenance of environmental quality, and some 
costs that are now paid for by public funds. 
What are some of these concerns? 

Pollution is a popular issue. Do large poultry 
and livestock operations cause more pollution 
than smaller units because of the increased con- 
centration of animals in a small area? Do their 
production costs adequately reflect the costs of 
disposing of animal wastes? Do the large crop 


will not soon become predominant in the production of 
corn in the midwest states, for example, the availability 
of large acreages of land within an efficient operating 
area [8]. . : 


Tur Incmence or Larce Farminc Units / 


farms, especially fruit and vegetable, achieve 
their efficiency by using chemicals that contami- 
nate the air, soil, and water? Are the residues left 
on the product harmful to the consuming public? 
Is the problem more severe for very large farms 
than for smaller units? Will enforcement of 
tighter controls affect large units more than small 
units? 

Another issue centers around wages, fringe 
benefits, and working conditions for hired work- 
ers. Large farm units can exist only by use of 
hired labor. Traditionally they have used many 
workers who were marginal for an industrialized 
society. Has the very large unit prospered be- 
cause it did not pay enough of the cost of provid- 
ing what society considers an equitable wage for 
workers? 

Some observers believe that rural communities 
and institutions suffer economically and socially 
as fewer but larger farm units take over most of 
the production in a given area, even though the 
transition is slow. However, the general public 
does not seem concerned as increased industrial- 
ization and urbanization take over and transform 
a given community from its agricultural past. 
. Business leaders and property owners don’t seem 
to object to a shift to a higher value use of land. 
In communities that experience increased land 
clearing and development or increased irrigation, 
total jobs may increase and all business may im- 
prove. Gradually a higher proportion of rural 
communities are being industrialized and urban- 
ized, and more concern is expressed about more 
nonfarm community requirements. Research on 
the impact of large farms on communities and 
trade areas is rather meager. 

Often some groups raise the question of mo- 
nopoly power as an argument against the contin- 
ued formation of fewer, larger farm production 
units. This may be more a rural, traditional view 
than a concern of big city consumers. For all 
practical purposes the public has accepted large 
size and concentration in business and industry. 
Apparently the general public is now more con- 
cerned about other issues, 


The Public Institutional Dilemma 
Most of the publicly supported agricultural in- 
stitutions were developed in an era when small 
family-type farms were predominant. Rural peo- 
ple needed technical assistance to improve their 
business operations and family life. The public 


needed assurance of an ample and reasonably. 


priced supply of food. 
Public agricultural programs have been suc- 
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cessful in achieving most of the major objectives 
for which they were originally developed. Now 
the question keeps looming larger each year: Is 
the public obligated to continue to provide rela- 
tively free research output and extension activi- 
ties which may mainly benefit consumers and the 
large-scale industrialized firms that produce, pro- 
cess, and distribute food and fiber? Can the agri- 
cultural industries now support their own re- 
search and educational needs? If so, how does 
this affect current public institutions, programs, 
and budgets? Should they charge for services at 
cost? What is still in the public interest? What 
about the “people left behind”? How does the 
USDA balance its objectivity in representing 
large commercial farm businesses, compared with 
consumers and the rural disadvantaged? Can it 
operate a program with competing objectives? 

About 400,000 farms now supply about two- 
thirds of all farm products produced. It is possi- 
ble that half of the entrepreneurs for these units 
have more taxable income from off-farm invest- 
ments and wages than they have from farm in- 
come. The total number of these firms (over 
$20,000 gross) may not decrease in the 1969 cen- 
sus, but their share of production will increase. 

The commercial farmer who depends mainly 
on farm income has diminished greatly in num- 
bers, partly because he has shifted assets and en- 
ergy to off-farm ventures. Many important agri- 
cultural states have fewer than 5,000 commercial 
farmers without considerable off-farm income. 
The remainder are affluent business entrepre- 
neurs and professional workers with off-farm jobs 
and investments and large farm corporations or 
they are Census Class III and smaller part-time 
subsistence and retirement units. 

As public understanding of the present nature 
of farm entrepreneurs increases, a dramatic 
change in public support for some types of re- 
search and extension programs could occur [2]. 
This could also alter future public income, price, 
and trade policies by the Federal Government. 


Implications for Research and Extension 
Programs 

Publicly sponsored research and extension ac- 
tivities relating to farm production and food pro- 
cessing are most directly centered in the activities 
of USDA and the land-grant universities. Both re- 
search and extension were established at a time 
when our farming sector was composed of six mil- 
lion family.farms. The few very large farms re- 
ceived little attention until just recently. Based 
upon IRS data, there are only about 30,000 farms 
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with from $100,000 to $200,000 sales per farm and 
perhaps 15,000 very large units, which average 
$620,000 in sales [19]. Public expenditure for 
complete description and intensive research of 
these firms is necessary if the public really wants 
to know what large farms are doing and if econo- 
mists really want to do an adequate research job. 

The 45,000 largest units and the changing na- 
ture of the entrepreneurs who operate all Census 
Class 1 farms represent a different challenge to 
the Cooperative Extension Service, which has 
historically worked with farmers who operate the 
larger more efficient family farms but have not 
been involved in many nonfarm ventures. The 
old “county agent” system, which fitted so well 
in the past, is having difficulty. How can it be 
changed and specialized fast enough to keep up 
with the top farm operators when the public 
questions whether such educational activities are 
necessary? This comes at the same time when 
more extension effort is needed to help those left 
behind. 

What are some specific questions that focus on 
the future research implications of fewer but 
larger farms [14]? 

(1) Should public-sponsored research attempt 
to enumerate, classify, study, explain, and pub- 
lish as much information as possible about the 
largest 15,000 farms? What should be included? 
How frequently should this be done? Would it be 
desirable to require very large farms by law to 
make an annual business report similar to an 
SEC disclosure? 

(2) Should activities of the Statistical Report- 
ing Service be expanded to accurately report 
numbers of firms and output for the largest units 
controlling perhaps 25 percent of the output of 
every product? Should these be identified by 
name and location including the tie to parent or- 
ganizations or holding companies? What are the 
consequences of not obtaining and publishing 
this information? 

(3) How can agricultural economists improve 
the research classification of large firms involved 
in agricultural production and related business 
activities to permit better analysis of incentives 
and trends in business practices and concentra- 
tion of production? 

(4) How can research team members be bet- 
ter trained, organized, and supported to study 
very large-scale industrialized agricultural pro- 
duction, processing, and distribution, especially 
on a regional.or national basis? 

(5) Does modern large-scale production and 
distribution of food and fiber need continued free 
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research because of the benefits to consumers or 
can the industry now finance its own programs for 
certain types of research? 

(6) What is the view of various commodity 
groups about continued public-sponsored re- 
search? Is it germane to their needs? How can it 
be made more productive to the businesses in- 
volved? 

(7) Should the emphasis of publicly spon- 
sored research for agriculture be from the con- 
sumer’s viewpoint rather than the industry’s? 
How can tbis be evaluated? Is the agricultural 
establishment really consumer-oriented? 

(8) What constitutes a monopoly or restraint- 
of-trade position in the production and market- 
ing of a specific agricultural product? For which 
products is the possibility of a monopoly position 
coming the quickest? 

(9) Should research be started to determine 
what external or institutional factors will slow 
the development of more very large farms? 
Should the consuming public be concerned about 
increasing concentration of production, process- 
ing, and marketing in the hands of fewer business 
interests? 

(10) What obligations do we have to study 
the impact of large-scale farm developments on 
communities and trade areas? Where do we start 
on such work? ` 

What are some of the key implications for the 
Cooperative Extension Service which grow out of 
an increasing concentration of agricultural pro- 
duction on fewer but much larger farms? 

(1) What share of the Extension budget 
should be used for educational activities for peo- 
ple involved with Census Class 1 farms, espe- 
cially the largest 45,000? Will this be free to the 
users? 

(a) If the answer is none or a charge system 
for the largest 45,000, how will this be related to 
the “county agent” system? If all activities 
should be turned over to consultants, does this 
mean an eventual end to the ability of the Exten- 
sion Service to work with the most efficient 60 
percent of agricultural production? 

(b) If the answer is 40 percent of the budget 
to help people with Class 1 farms, how long will 
this be supported by consumers through their 
elected representatives? How can those who work 
with large commercial farms be efficiently orga- 
nized, trained, and related to a highly specialized 
industry outside of the county agent system? In 
some: cases relatively few specialized professional 
workers could organize programs to cover types 
of farms and industries,that cross state and re- 
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gional lines. How can this be done? 

(2) What share of the Extension budget for ag- 
riculture should be used to help people with farm 
units with less than $40,000 of output? How much 
for those with under $10,000 of output? Can the 
operators of these units be reached by the same 
program and professional workers as operators of 
the largest 45,000? 

(3) Should a nonprofit organization be set up in 
every College of Agriculture to handle al service 
projects for farmers at “cost” to the user? This 
could include soil testing, DHIA, farm record 
projects with income tax reporting, EDP style 
farm planning activities, chemical feed analysis, 
plant tissue analysis, personalized farm and es- 
tate planning, building plans and related site 
plans for construction, financial feasibility plans 
for business expansion, etc. 

(4) Are Colleges of Agriculture willing to put 
most of their educational activities and services 
for large farm units on a cost-of-service basis? 
Would it be a help if a reasonable profit were in- 
cluded in the charge to avoid complaints of an 
unfairly low competitive price? How can the di- 
viding line be drawn between large and small 
- farms for charging? 

(5) Are the benefits to consumers from exten- 
sion programs large enough so that free and ex- 
panded consulting service should be promoted for 
very large farms? 


Implications for Public, Price, and 
Trade Policy 

Any consideration of implications of large 
farming units for price, income, and trade policy 
must be tied to specific commodities and the situ- 
ation for each. Federal commodity programs 
have been developed within the “family farm” 
context and a general objective of maintaining or 
improving farmers’ income, At the same time the 
system was supposed to supply food and fiber at 
an acceptable domestic price and for export. Cur- 
rently, public concern about the size of payments 
to very large farms has raised some doubts about 
the system. Increasingly professionals have been 
aware that some program objectives are not be- 
ing met because of the increasing differences be- 
tween ordinary Census Class II and smaller 
farms and the largest 15,000. 

Foreign trade in farm commodities is not oper- 
ated in a vacuum, apart from products of other 
industries and U.S. balances of payment needs. 
The export of farm commodities and farm: pro- 
duction technology will remain as important in- 
gredients in U. S. trade policy. One prerequisite 
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for trade policy is a knowledge of costs of pro- 
duction or comparative advantage. Policies and 
negotiations then proceed to more complex levels 
[9, pp. 1-15]. If cost of production for negotia- 
tion purposes for some products continues to be 
based upon the highest cost producer, and that is 
established by many small producers, possible 
low-cost production by very large units may have 
little influence on the volume of farm production 
that is exported in official channels. 

What are some of the questions? 

(1) Why should income payments to farmers 
be tied to a specific commodity? If they are not, 
how can production be controlled except by price 
in the domestic or export market? Should com- 
modity producers be told to control their own 
production? 

(2) How will programs in agriculture be mod- 
ified to better reflect social concern in laws on 
minimum wages, working conditions, unions, pol- 
lution, environment, etc.? 

(3) Can and will very large units produce 
corn, cotton, tobacco, rice, wheat, and soybeans 
for a lower price than smaller units for export? 
Who benefits from rules designed to protect 
small producers? 

(4) Should very large feedlots and ranchers 
be protected from increased importation of beef? 
At what relative level of price to consumers? 
Should large producers be allowed to hide behind 
the statistics produced by including the small 
producers? 

(5) Should the USDA take an active role in 
seeking changes in estate, gift, and Federal In- 
come tax laws which permit manipulation by 
wealthy farmers and business entrepreneurs to 
the disadvantage of small family holdings? 

(6) Very large farm firms are interested in 
and capable of exporting technological assistance 
or establishing branch units in foreign countries. 
Should this be encouraged? 


Implications for Farm Input and 
Marketing Organizations 

Specific implications of the development of 
more larger farms for farm input and marketing 
organizations must be tied to specific inputs, 
products marketed, and geographic areas. Often 
a clear distinction can be made between activities 
with very large farms and those with units of 
moderate size. It will become increasingly diffi- 
cult to serve both equally well. There is also a 
more fundamental underlying issue. Manufac- 
turers of inputs and processors of products have 
tried to foster an image that favors “free enter- 
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prise.” This means independent dealers for distri- 
bution and independent farmers to produce the 
products needed. Now machinery manufacturers 
have been establishing company-owned stores to 
compete, and processors have the technical op- 
tion of producing their own raw materials 
through large-scale production units. What then 
happens to their image? Does it matter what 
small farmers think? Does the general public 
care about this issue? 

(1) Should more manufacturers move more ag- 
gressively to establish company-owned or shared 
outlets for their production? Will this make it 
easier to sell, service, and finance their sales? 
What happens to small manufacturers who are 
not large enough to do this alone? Will this en- 
courage new ownership combinations at the manu- 
facturing level to match more of the products 
needed in a sales outlet? 

(2) Should manufacturers sell directly to very 
large units on a special, price contract basis out- 
side of their dealer distribution system? 

(3) How do manufacturers improve long- 
range product development designed to fit opera- 
tions of different sizes? Is there a market differ- 
ence between “part income” farms and commer- 
cial farms whose owners have no other invest- 
ments or source of income? 
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(4) Should more food processors own or cash 
rent land on which they control their own farm 
production units or contract out much of the 
needed farming services? 

(5) What happens to the ability of small 
farmers to sell products as large farms sell more 
directly or integrate, and the public market dis- 
appears? 

(6) How can small farmers compete in a 
highly integrated industry? Should the Govern- 
ment or consumers intervene? At what point? 

(7) As more and more larger farm units are 
financed directly out of big city banks and equity 
markets, what happens to small country banks? 
Do the federal land banks and the production 
credit associations change their policies and stay 
competitive by servicing the very large units or 
do they stay with only the type of clients they 
were originally set up to serve (family-size farm- 
ers)? 

(8) Will financial institutions increase their 
direct participation in profit sharing with very 
large farm units as a requirement for making 
long-term loans? If so, how deeply will they be- 
come involved in decision making? Will this di- 
vert mortgage money away from smaller farm 
units? 
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Discussion: EvGENE B. Picker, Springdale Farms, Inc., North Carolina 


Krause and Kyle have made a refreshing anal- 
ysis of the incidence of large farming units. This 
is one of the few discussions of farm size that I 
have seen in which farming units are not tied to 
acres of land. The authors have had, understand- 
ably, difficulty in defining large-scale farms. 

I would like to define a farm as “any business 
organization in which a single management cen- 
ter is controlling agricultural production and 
marketing.” In discussing large-scale farming, we 
must consider the management in defining the 
farm, regardless of number of acres, number of 
employees, enterprises, marketing arrangements, 
or other factors. 

As one who is engaged in large-scale farming 
(by the authors’ definition), I would like to em- 
phasize some of their reasons for the growth in 
large farm units. Their analysis that a large farm 
unit is in a position to command a higher selling 
price for its output and a lower buying price for 
its input is correct for many products and inputs. 

From my observation, I would agree with the 
authors that long-run “U’-shaped average cost 
curves in agricultural production firms are not 
occurring. 

From the experience of the poultry industry, 
the beef industry, and some other areas of agri- 
cultural production, it has been proven quite con- 
clusively that large-scale agricultural production 
can pay wages and compete with industry for la- 
bor. With'the techniques now known in most 
areas of agricultural production, it has been 


demonstrated that large farm units can attract 
both management and capital from sources out- 
side of agriculture. 

‘Large farm units can also afford many services 
that smaller production. units cannot. Large farm 
units separate management and labor into their 
logical arrangements. Industry has known for de- 
cades that more efficient production results when 
management and labor are supplied by different 
people. 

Looking to the future, I expect large-scale 
farming to become as matter-of-fact as chain re- 
tailing is now—the only question is how soon. 
The economic forces are weighted so heavily in fa- 
vor of increasing sizes of agricultural production 
and marketing that any social pressures and tra- 
ditions to the contrary are not likely to stand. 

In many of our agricultural production enter- 
prises the availability of markets and capital to 
the firm may determine who is producing in the 
future, more than production efficiency. 

I would suggest that with the increasing num- 
ber of large-scale farms the need for both farm 
management research and extension will decline. 
For extension personnel to continue active in the 
face of large farm units they will need to direct 
increased attention to the specific needs of busi- 
ness management, such as personnel relations, ac- 
counting procedures, special tax problems, and 
other specific areas that individual business man- 
agers May require. 


Discussion: Waran F. WiLiams, Texas Technological University 


Given the changes described in agriculture and 
agricultural business sectors, a peed for less 
rather than more specialization in agricultural 
economics is increasingly apparent. In particular, 
the gulf between production economics and mar- 
keting has been too wide for too long. The paper 
by Krause and Kyle provides additional evidence 
of this. These authors bring together the avail- 


able data on structural change and development 
in agriculture; outline again the cost approach to 
measurement of and justification for size in- 
creases; recognize some of the inadequacies of 
cost analysis as an explanation; hypothesize con- 
cerning effects of other economic and social fac- 
tors and forces; and, finally, leave us with many 
unanswered questions. 
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It is encouraging to see some of our produc- 
tion-oriented people turn some of their attention 
away from micro questions and agriculture alone 
to macro questions and to interactions among ag- 
riculture, the factor markets, the product mar- 
kets, and the remainder of the economy. In many 
ways, however, the paper retains the orientation 
and approach provided by training in conven- 
tional production economics. 

. Rather than evaluate the paper by Krause and 
Kyle in detail, I elected to explore possibilities of 
adapting the market structure orientation to 
problems associated with the changing structure 
of agriculture. This can be done by broadening 
concepts from market structure analysis to an in- 
dustry-wide basis, shifting the emphasis from 
“structure” to “performance” and altering some 
definitions. We arrive at an “industry perfor- 
mance” orientation and begin by examining per- 
formance of an industry, such as agribusiness or 
some sector of it, and attempting to identify 
areas of “inadequate” performance. Once a per- 
formance gap is established, the researcher could 
proceed to hypothesize concerning causes and 
remedies. In so doing, a variety of variables in 
addition to structure might be considered. This 
would tend to place structure in proper perspec- 
tive and would tend to avoid blaming corporate 
farms and integration for all.of the economic and 
_ social ills of agriculture if in fact this is not justi- 
fied. 


Structure would be defined as the physical, or- 
ganizational characteristics of an industry at all 
relevant levels of the system. These organiza- 
tional characteristics would include number, size, 
type and locations of firms in an industry and 
interrelationships among these. Type would refer 
to such things as extent or degree and nature of 
horizontal integration, vertical integration, spe- 
clalization, product differentiation, and legal or- 
ganization or other characteristics that ordinarily 
distinguish firms and industries as to type. 

Conduct would be defined as competitive strat- 
egy or, more simply, as competition in all rele- 
vant dimensions. Competition in turn would be 


defined to include offensive or defensive actions | 


such as changes in firm size, technological inno- 
vations, adjustments to reduce procurement 
costs, the process of specializing or integrating, 
selling strategy, and financing techniques. Ac- 


_ tions to gain political influence also would be in- 


cluded. 

Components, standards, and measures of per- 
formance would need to be given attention along 
with complexities arising out of conflicting per- 
formance goals and the practical necessity of 
compromising. However, these need to be given 
attention in any approach concerned with private 
and social implications of changes in size and 
ownership of farms. The suggested performance 
orientation solves nothing, but it provides a use- 
ful research planning tool. 


Discussion: Arrey D. Waroo, University of Minnesota 


More attention should be given to the chang- 
ing organization of the food and fiber sector of 
the U. S. economy. However, there are disadvan- 
tages in confining our discussion to the growth in 
size and number of large firms that produce raw 
farm products. We may neglect other and per- 
haps more fundamental aspects of organizational 
change and be diverted from our efforts to better 
understand present and potential systems that 
comprise the food and fiber industry. 

We often have noted the need for better data 
and more research to describe adequately the eco- 
nomic organization of agriculture, how it is chang- 


ing and why. Now we must find ways in which de- . 


ficiencies in definitions, data collection, and anal- 
ysis can be reduced. It is true, as Raup [2] has in- 
dicated, that studies of economies of size have 
given scant attention to truly large farms. We do 
need to explore differences in raw product and in- 
put prices associated with farm size. Are pecuni- 


ary economies dependent upon the existence of 
smaller firms that pay higher prices for inputs and 
receive lower prices for the products they sell? 
Some of the incentives leading to bigness in 
agriculture results from built-in biases that have 
favored large farms. To equalize competition be- 
tween farms of different sizes, suggested remedies 
include: (1) imposing payment limitations for 
farm commodity programs; (2) strengthening 
minimum wage legislation, unemployment com- 
pensation, and labor organization rights for farm 
workers; (3) tax reform to lessen the preferen- 
tial treatment accorded capital gains and the tax 
advantages for conservation investments and 
land development; and (4) measures to force 
firms to bear internally a larger share of the cost 


of protecting environmental quality. Policy - 


changes to equalize competition may be justified, 
but these measures are not likely to halt the 
movement to fewer and larger farm production 
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units. And we should recognize that it is too late 
to do very much for rural communities by at- 
tempting to reduce the rate of structural change 
in agriculture. 

H agricultural research and educational pro- 
grams are to be relevant to the management of 
large farms, their content and conduct will re- 
quire drastic change. We probably cannot avoid 
charging for services provided to at least the 
larger farms. Submitting our product to the test 
of the market might be the fastest way to secure 
an improvement in the quality of our services. 
While we may have potential, I am not con- 
vinced that we now have much to sell that would 
be of value to those who operate big farms. 

For nearly forty years, U. S. farm policy has 
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operated so as to result in a relatively low return 
to labor and an inflation in the value of farm as- 
sets. This outcome apparently was acceptable to 
those in an industry dominated by owner-opera- 
tor farm units. But, as Hathaway [1] has ob- 
served, these results are not likely to be consis- 
tent with the interests of large firms in an indus- 
trialized agriculture. Such firms will likely be 
concerned principally with net earnings received 
from the sale of farm products—not capital gains 
from rising land values. If this is true, present 
policy will be in conflict with the interests of a 
segment of the food and fiber industry that is 
growing in both economic importance and politi- 
cal strength. 
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Implications of Large-Size Farms for Research 
and Extension Programs 


CHAIRMAN: Jean Evans, OKLAHOMA STATE UNIVERSITY 


Discussion: Wurm W. Woon, JR., University of California, Riverside 


HE present interest and emphasis on the 

large-scale farm firm is an interesting phe- 

nomenon. The surprise and concern pro- 
voked seem to indicate that despite the attempts 
to become scientifically sophisticated, economists 
tend still to relate primarily to what has been 
called agricultural fundamentalism. The paper 
by Krause and Kyle, in the sections relating to 
research and extension, seems to suggest that the 
primary questions with respect to research cen- 
ter around the matter of why such firms evolved 
and whether this is “economic.” With respect to 
extension, since this is a publicly supported en- 
deavor, the questions focus on how we are going 
to pursue a matter of recharge or paying from 
the public education. program. 

The agricultural phases of public institutions 
will have to redefine or at least better adhere to 
objectives specifically designed to achieve eco- 
nomic and technical efficiency and/or a redistri- 
bution of income. Once the decision has been made 
either to concentrate explicitly on one objective 
or to separate the efforts towards these two ob- 
jectives, the implications for both research and 
extension seem relatively clear. On the other 
hand, the research and extension activities will 
be directed towards guaranteeing a continued 
food supply at as low a cost as possible while at 
the same time making sure that no innovator is 
able to retain excess profits past the initial pe- 
riod of innovation. This obviously can be done 
by a number of techniques, all of which have 
been traditionally used and are not particularly 
difficult. 

In this context I find the questions posed for 
cooperative extension by Krause and Kyle some- 
what superficial. While in the short run political 
pressures may call for recharge on a cost-of-ser- 
vice basis, this is not the basic issue. The issue 
seems rather to be the marginal value of the ex- 
tension product. Since we haven’t adequately de- 
veloped methodology to determine.the current 
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value of either research or extension, a recharge 
operation, unless on pro rata acreage or dollar 
gross revenue basis, simply makes the product 
available to those capable of paying. Thus we 
would probably contribute more to concentration 
of size through charges than through free avail- 
ability. 

Toward the other objective, there needs to be 
a complete reorientation of both research and ex- 
tension programs not toward further consider- 
ation of agriculture but rather to look specifically 
at the problems of providing economic, political, 
and social opportunities to individuals living in 
low population density areas, In this context, 
then, it is not a matter of agriculture but rather a 
matter of rural versus urban questions. The real 
impact of both extension and research programs 
in this area can be toward the sort of environ- 
mental questions raised by the President in his 
news release of November 6, 1969, in which he 
announced the establishment of a Rural Affairs 
Council at the Cabinet level. The introduction to 
the Secretary of Agriculture’s Memorandum No. 
1667, November 7, 1969, states the objective of 
this effort as follows: “The purpose of this mem- 
orandum is to establish the department’s policies 
and organizational arrangements with respect to 
economic, social and cultural improvement in the 
nonmetropolitan areas of the nation.” 

In a paper presented at the 1969 National Ag- 
ricultural Policy Conference held at Williamsburg, 
Virginia, Harold Breimyer succintly enumerates 
this two-pronged policy dilemma. The increasing 
incidence of large-size farming umits seems 
merely to speed the necessity for extension and 
research institutions to evaluate their future 
roles. From a purely pragmatic point of view, 
greater attention to income distribution seems 
imperative. 

Perhaps the issue should be restated: Can re- 
search and extension, as institutionalized orga- 
nizations, break Parkinson’s Law? 
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HE Krause-Kyle paper suggests that very 

large farms have significant economies of 

scale and may be the wave of the very 
near future in U.S. farming. This in turn suggests 
several policy implications. 

First, it may well be time for us to give up the 
pretense of designing and carrying out farm pol- 
icy for the primary benefit of small low-income 
farms. It has long been obvious that large farms 
get more benefit from price supports and acreage 
allotments, since they have more acres and more 
bushels to sell than small farms. 

Further, the technological revolution in agri- 
culture has led to increasingly larger farms over 
the years. Even the family-owned commercial 
farm of today is far larger, more highly capital- 
ized, and more specialized than the small farm 
that our policy was ostensibly designed to pro- 
tect. 

At the very least, we should separate our poli- 
cies for the low-income rural resident from those 
designed for commercial agriculture. Separating 
our policy goals would also allow us to pursue a 
more realistic and effective program for commer- 
cial agriculture. Ideally, our farm policy should 
assist commercial farms in increasing their effi- 
ciency and adjusting to the market’s needs. This 
would enhance their net income as well as their 
competitive position at home and abroad. If our 
policy cannot assist such adjustments, it should 
at least not prevent them or stand in their way. 

Past programs have sometimes encouraged 
farmers to follow noneconomic practices, such as 
skip-row planting and post-harvest cleanups in 
cotton, designed not to minimize production costs 
but to boost government payments. The pro- 


grams have offered artificially high incentives to 
store commodities for long periods of time while 
storage charges mounted and the competitive po- 
sition of the commodity deteriorated. 

Our farm policy must also be sensitive to mar- 
keting opportunities. Instead of high price sup- 
ports that hinder sales and consumption, we must 
have policies that allow us to compete strongly 
for markets wherever they may be. Being sensi- 
tive to market opportunities involves more than 
support levels, too. It involves program details— 
preventing a shortage of cotton that would drive 
textile mills to other cotton producers or to man- 
made fibers. It involves CCC policies and pro- 
grams that can stimulate demand. 

The trend toward larger, more industrialized 
production also raises the specter of increasing 
agricultural pollution—-particularly from live- 
stock enterprises. I think there is little question 
that our agricultural policies are going to have to 
devote much more attention in the future to 
maintaining the quality of our environment. We 
are going to have to put onto our farmlands only 
the plant nutrients that the vegetation can use, 
rather than putting on extra and letting the sur- 
plus leach off into streams. We are going to have 
to modify our pest control practices to protect 
our population and our ecological system. We are 
going to have to cut down soil erosion, not only 
to protect the soil itself but to keep hard pesti- 
cides and phosphates out of our water supplies. 
These chemicals are not water-soluble, and most 
of them now get into our waters attached to erod- 
ing soil particles. We face a major problem in 
dealing with wastes from feedlots and hog and 
broiler operations as they become larger. 
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Population, Settlement, and Growth Patterns* 
MARION CLAWSON 


AN, aS a species, is everywhere in the 
. world redistributing himself into new 
geographical patterns. Urbanization is 
proceeding rapidly in every country, as far as I 
know; and the largest cities are growing the fast- 
est. Concern and alarm are expressed by some 
observers in every country; some of the popula- 
tion concentration is proceeding in spite of sub- 
stantial governmental efforts to reduce or control 
it; yet the movement to the cities continues. Is it 
inevitable? Can its obvious problems be allevi- 
ated while at the same time some of its strengths 
are retained? Can a new and more attractive 
form of urban life be developed? What should be 
national policy in the United States on popula- 
tion distribution? 

In the nineteenth century, under the twin im- 
pacts of the industrial revolution and the enclo- 
sure movement, Great Britain substantially emp- 
tied its countryside and built its large cities. To- 
day those same cities are spreading outward, in 
terms of residences and jobs, under planning con- 
trols much more stringent and effective than 
ours. The greater London Council area of the 
London metropolis is now losing residential pop- 
ulation and industrial employment and even is 
experiencing some outward movement of office 
jobs. Its outward movement is not to other parts 
of the country but to the outer parts of its own 
metropolitan area, much of which is included in 
other cities. 

In the United States we are carrying out simi- 
lar population movements simultaneously. At the 
national scale we are concentrating our popula- 
tion into cities and metropolitan areas; at the 


* In the preparation of this paper, I have drawn heavily 
upon a statement that John A. Schnittker and I pre- 
pared together, which was discussed in early May of 
this year by a group that included Calvin L. Beale, 
David B. Carlson, Vernon Carstensen, B. Delworth 
Gardner, Jarvin Emerson, R. J. Hildreth, Paul Kelly, 
Wilbur R. Maki, Wayne Rohrer, K. Brucé Ryan, Robert 
H. Salisbury, Howard A. Stafford, T. N. Tideman, 
Michael F. Brewer, and Lowdon Wingo. 


Marion CLAwson is with Resources for the oe 
Inc., Washington, D.C. 
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metropolitan scale we are decentralizing rela- 
tively and sometimes absolutely, as suburbs grow 
faster than old city centers. The grain or scale of 
one’s observations greatly affects his conclusions. 
Thus, it is equally accurate to say that we are 
concentrating our population as it is to say we 
are dispersing it; the direction of movement de- 
pends upon the area one brings under observa- 
tion. 


Population Trends in the United States 


I find it helpful to divide the United States 
into three broad categories for population loca- 
tion: (1) the 30 largest Standard Metropolitan 
Statistical areas, each with one million persons or 
more, which included 38 percent of the national 
population in 1966; (2) the smaller SMSA’s, 
each of which had one city with 50,000 or more 
persons and surrounding and economically inte- 
grated areas, which included 26 percent of the to- 
tal population in 1966; and (3) nonmetropolitan 
America, with no city as large as $0,000 and with 
most rural territory (none closely identified with 
the larger cities), which had 36 percent of the to- 
tal. Of the increase in population from 1950 
through 1966, the larger SMSA’s received 48 per- 
cent, the smaller SMSA’s 34 percent, and the non- 
metropolitan’ areas 16 percent. The rate of 
growth from 1950 to 1966 was 39 percent for 
both the largest and smaller SMSA’s, only 11 
percent for the nonmetropolitan areas. In 1950 
the nonmetropolitan areas had a larger share of 
the total population than either of -the SMSA 
groupings; by 1966 the largest SMSA’s had 
passed them; and if trends of the past several 
years continue, by 1990 the smaller SMSA’s 
would also pass the nonmetropolitan areas. 

It is not necessary, or possible, here to explore 
these demographic trends in detail. In the 1950’s 
more than half of all counties in the United 
States lost population; some had lost in the 
1940’s; many will be shown to have lost in the 
1960’s, when the 1970 census data are available; 
and‘in many other counties the rural parts lost + 
population but the largest town gained. At the 
other end of the scale,.many of the largest cen- 
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tral cities also lost or were essentially stagnant. 
Comparisons of population changes in cities of- 
ten do not mean what they seem to mean; city 
boundaries have not been constant over the 
years, and the usual comparisons are for chang- 


ing areas. Nevertheless, real losses have occurred © 


in many older cities, especially in their older 
parts. The great gainers have been the suburbs, 
including the satellite cities around the larger 
ones. 

In as large and diverse a country as the United 
States trends are not everywhere the same, and 
trends of one decade may change by another de- 
cade. While the national picture is for slow 
growth or stagnation of nonmetropolitan areas, 
many small cities and largely rural areas not 
within an SMSA are growing in population. By 
the same token, others are growing more slowly 
than the average rate or are declining. In the 
1950’s all 30 largest SMSA’s gained population; 
between 1960 and 1966 Pittsburgh alone among 
these actually lost population. In a short paper it 
is impossible to consider regional or other local- 
ized population patterns; we shall discuss only 
national totals and trends, but both of us must 
remember that much diversity underlies these 
broad comparisons. 

In the past, migration from rural areas to the 
cities has been an important factor in building 
the cities and in lowering population growth 
rates in the rural areas. A farm-to-city migration 
is older than our national government; it has 
been heavy in recent decades. But it is no longer 
a major city-building force—there simply are not 
enough people left in all of nonmetropolitan 
America to populate the cities of the future. On 
the contrary, every SMSA now has a demo- 
graphic momentum of its own; each is growing 
much more by an excess of births over deaths 
than it is by net inmigration. This is not to deny 
the numerical importance of the latter, nor the 
importance of the considerable migrations among 
cities as well as between cities and rural areas, 
which are offsetting in numbers. But if there 
were no more net migration from nonmetropoli- 
tan areas to the SMSA, the latter would continue 
to grow and at almost the same rate as may be 
attained with any reasonable projection of migra- 
tion flows. i 

However, migration from nonmetropolitan 
areas to the SMSA’s continues to be highly sig- 
nificant to these smaller cities and rural areas. 
The flow is still away from them; conceivably it 
might be reversed. That is one of the policy is- 
sues we shall discuss later. Unless the outmigra- 
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tion from nonmetropolitan areas is diminished or 
reversed, such areas as a whole will fail to grow 
very much in population and further reductions 
in population will occur in extensive areas. 

Migration is always age-selective. The young 
adults move easiest and in greatest numbers. 
This was true throughout the frontier period in 
western history; the Gold Rush to California 
more than 100 years ago was very largely young 
unmarried males. In modern times, young girls 
move as quickly and as easily, or more so, than 
young men; a high school typing course is more 
likely to admit a girl to a city job than is a high 
school vocational course likely to open up a city 
job to a rural or small-town boy. Many modern 
migrants are married, some will have children. 
There always has been some proportion of older 
adults in the migrant stream, and young families 
obviously often include very young children. 
While there are many strange and interesting mi- 
gration patterns in the United States, the age 
factor is everywhere important and usually domi- 
nant. 

When migration from nonmetropolitan areas is 
relatively high and heavily young-adult domi- 
nated, it produces a marked effect upon the age 
distribution of the nonmigrant population, mak- 
ing the latter distribution different from what 
would have resulted from its birth rate and its 
age-specific death rates alone; to this extent, and 
in this sense, the age distribution is “abnormal.” 
Areas experiencing a heavy outflow of people 
nearly always have relatively deficient numbers 
of young adults and younger middle-aged adults, 
and they will nearly always have relatively high 
proportions of old people; if birth rates are high, 
they will have large numbers of children as well. 
Social services required for the young (as 
schools) and for the aged (as hospitals) are thus 
in large demand and likely to be expensive. Con- 
trarily, the number of workers in the productive 
age groups is low; hence economic output of the 
area will be low. For instance, the nonwhite pop- 
ulation of Arkansas in 1960 had twice as many 
people under 20 years of age and 60 percent 
more people over age 60, in relation to those in 
the 20 to 39 years bracket, than had the total 
population of all the SMSA’s. Different and more 
extreme variations could easily be found for 
smaller areas than for a whole state. 


Settlement Pattern 


Population is never evenly nor randomly dis- 
tributed over an entire land area but always dis- 
plays a degree of nucleation which had a solid 
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economic, social, and/or political base at some 
past date and usually still has such a base. Small 
nucleations are villages, larger ones are towns, 
and still larger ones are cities; the largest of all 
are metropolitan complexes. Each has its own 
functions, and there is a hierarchy among such 
centers of population. Numerous theories of city 
location and city size have been propounded, and 
most are valid under some circumstances or for 
some sizes of cities. A theory that seeks to be 
universal in its application must include many 
variables. Some cities are transportation nodes or 
break points, some are resource oriented, others 
have governmental or religious significance; and 
increasingly in much of the world today cities 
grow from momentum. A large urban population 
has its demographic reproductive capacity and 
acts as an attractant to rural and smaller urban 
areas, ; 

The dominant fact about settlement pattern at 
any date is its own past; that is, where people 
live today in relation to where others live is de- 
termined more by where they or their forefathers 
lived yesterday in relation to others than by any 
current force. There is an immense inherited set- 
tlement pattern. This is not to deny that change 
does occur, but the amount of change each year 
is normally only a fraction of the existing situa- 
tion; annual additions to housing stock, for in- 
stance, rarely exceed 2 percent. Moreover, the 
tyranny of the incremental decision is nowhere 
more marked than in settlement pattern. When I 
come to build my house or my business establish- 
ment, a major part of my environment is where 
you have your house and business and where the 
public services (such as water and sewerage) are 
located; but you in turn are influenced by me, 
and governmental services by both of us. The in- 
fluence is not merely physical, but social and in- 
stitutional as well; many cities bombed out during 
war or destroyed by some natural catastrophe are 
rebuilt along previous lines regardless of their 
suitability, largely because all concerned have 
some incentive to restore lost social and institu- 
tional arrangements. 

Among influences of the past on city location 
and form, none is more important than transpor- 
tation. Older large cities are located almost in- 
variably on navigable water, for instance; but 
having become established under the influence of 
water transportation, they draw to themselves 
railways and highways when these provide major 
methods of transportation. The nonrhetropolitan 
areas of the United States were originally laid 
out and developed with horse-drawn vehicles that 


travelled two to four miles per hour; today their 
roads permit travel at average speeds up to 50 
miles per hour, but the road network is still that 


of the past. 


Many institutional aspects of settlement pat- 
tern have roots in the past also. In much of the 
United States the rectangular cadastral survey 
which was basic to the transfer of land from pub- 
lic to private ownership was continued and likely 
will continue indefinitely into the future. Even 
the most casual observer can see it from his plane 
or car window, if he looks at all. It has some- 
times been criticized as a square network in a 
naturally rounded countryside. One could easily 
indulge in “might have been” dreaming about 
other patterns; one can equally well defend the 
land survey system. In any case, it exists and is 
deeply imbedded in private property ownership 
in two-thirds of the United States. Closely allied 
to it is the system of rural roads; typically, in 
the more intensively farming areas, a road on ev- 
ery section line at intervals of a mile in every di- 
rection. In the farming areas of lower productiv- 
ity, roads are likely to be spaced farther apart, 
but the section line influence persists. Flying 
over many arid western areas, not farmed at all, 
with no fences, one is struck by how often roads 
follow straight lines, usually on section lines. 

Farming in the United States mostly devel- 
oped on the basis of the farmer’s home and his 
farmstead located on his Jand—and often on the 
road that ran along it. This was the dominant 
pattern when farms typically consisted of a sin- 
gle piece of land. Today, some 12 percent of all 
farmers live in town, but are likely to still have 
one or more farmsteads on their land. However, a 
farm today is far more likely to consist of two or 
more spatially separated tracts of land, perhaps 
held under different tenure arrangements. Farm 
numbers today are less than half their peak, na- 
tionally and in many farming areas; yet rural 
road mileages have decreased little. My observa- 
tion while travelling by plane or car through 
farming areas convinces me that rural road mile- 
age could be cut at least in half in many farming 
areas by moving a few farmsteads and closing 
many roads to all traffic except internal farm 
movement ‘of machinery and livestock. The costs 
of a great many social services, such as mail de- 
livery, school bus service, and electric power line 
service, are determined more by road length than 
by numbers of customers; were road mileages to 
be reduced, the savings would be greater than the 
not inconsiderable savings in road maintenance 
cost. ° 
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In the farming areas of the United States small 
towns developed in order to provide the business, 
social, and governmental services required in 
their day and were so located as to provide an 
optimum trade-off between costs of transporta- 
tion to them from farms and economies of scale 
in the towns themselves. The transportation costs 
in early days were often not primarily money, 
but time and effort; the farmer hitched up his 
team to the wagon and went to town without 
cash cost but at the cost of a large expenditure of 
time and energy. The economies of scale were of- 
ten variety and quality more than price: the 
small-town general store might sell its groceries 
at the same prices as the larger stores in the 
larger towns, but with vastly less variety and 
freshness. The volume of government and social 
business in the town-forming period was slight: 
mail an occasional letter, rarely consult a lawyer 
about a title, see a doctor when seriously ill, and 
a few others. All of this developed under horse- 
drawn transportation. 

My thesis is that this settlement pattern, de- 
veloped under one set of conditions of land ten- 
ure, farming methods, transportation technology, 
social institutions, and other framework, is no 
longer suitable today when vastly different condi- 
tions prevail. Indeed, the old pattern is changing, 
as farmers bypass the small village to trade in 
the larger but distant city. Strictly rural churches 
are relatively rare today, compared to their for- 
mer numbers; rural one-room schools are rapidly 
being eliminated; and many other changes are 
under way. But the lag is very great. One result is 
that social and economic services in rural and 
small town areas are nearly always substandard. 
Moreover, the situation in small cities of up to 
10,000 or even 25,000 population is often little 
better. Electricity, with the radio, television, and 
other household services it makes possible, is a 
great equalizer of remote farmstead and city cen- 
ter; but many other services are more unequal. 


Income and Economic Growth, in Relation 
to Settlement Pattern 


National income estimates are available on a 
state basis, but not according to my categories of 
large SMSA’s, small SMSA’s, and nonmetropoli- 
tan areas. However, some useful and interesting 
inferences can be drawn by use of state income 
data as related to proportion of population in 
nonmetropolitan areas, 

First of all, there is a large and persistent dif- 
ference in average per capita income among the 
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states, The correlation between average per cap- 
ita income per state in the 1919-21 period and 
in 1950 was 0.9 or higher; between 1950 and 
1967, even closer. There has been some leveling 
up; for each of these periods, the line of least 
squares relationship shows somewhat higher in- 
comes at the latter period for the low income 
states than the average percentage relationship 
for all states between the two periods. The un- 
weighted average income for the five lowest in- 
come states was 34 percent of the unweighted 
average for the five highest income states in 1919- 
1921, but rose to 43 percent in 1950 and to 57 
percent in 1967. Nevertheless, the four lowest in- 
come states are the same for all periods and in 
almost exactly the same order: Mississippi at 
the bottom, Arkansas next today, followed by Al- 
abama and South Carolina. There has been a lit- 
tle turnover among the top five, but New York 
and California have always been there and Con- 
necticut and Delaware have appeared frequently. 

Much more significantly for our purpose, there 
is a fairly high correlation between the percent- 
age of the total population living in SMSA’s and 
the average per capita income. In 1960 the 14 
southern states were a separate statistical uni- 
verse, but among them the correlation between 
percent of population in SMSA’s and average per 
capita income (ignoring all problems of small 
number of observations and probably nonnormal! 
distribution) probably exceeded 0.8. Each in- 
crease of 10 percent of the population living in 
SMSA’s was associated with an increase in aver- 
age per capita income of $128. For the nonsouth- 
ern states (omitting four which had no SMSA’s 
in 1960) the correlation was roughly as high, but 
the increase in average per capita income associ- 
ated with an increase in 10 percent in SMSA 
population was somewhat less-——$91. 

Correlation never proves causation. The fore- 
going does not prove that incomes are high be- 
cause people live in SMSA’s, nor does it prove 
that people live in SMSA’s because their incomes 
are high. It simply says variations in these two 
factors are associated. Comparison of money in- 
comes does not exactly measure differences in 
real income, but corrections to make such com- 
parisons are far from simple. Cost of existence 
food, shelter, clothing, etc. at a minimum level— 
may reveal that small towns and rural areas are 
cheaper to live in. Will cost of modern living, 
with all the social and cultural aspects we believe 
nowadays fo be necessary, possibly show a re- 
verse relationship? 

‘Income disparities persist largely because they 
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are self-perpetuating and self-fulfilling. A low-in- 
come area is unable to spend as much for schools 
as a higher-income area; as a result, its young 
people are not as well-trained; being poorer 
trained, their productivity is lower; hence, in- 
come for the area or state is lower. Moreover, 
lower-income areas are often able to provide sig- 
nificantly poorer economic opportunities for their 
young people; the abler ones migrate elsewhere, 
thus lowering average incomes in the future. Still 
further, low-income areas are able to accumulate 
less capital than higher-income areas; in spite of 
considerable fluidity of investment capital, much 
capital is local and outside capital tends to flow 
in where it can supplement local capital. More- 
over, low-income areas often experience net out- 
flows of such capital as they do accumulate. 


Social Service and Settlement Pattern 


Information about social services in general is 
much less satisfactory than information about in- 
come and has almost never been summarized ac- 
cording to my large SMSA, small SMSA, and 
nonmetropolitan classification. One basic diffi- 
culty is to define quantity of a social service; 
how does one compare different amounts and 
kinds of education, for instance? Comparisons 
among kinds of social services—education versus 
health services, for instance,—are still more diff- 
cult. And how do the people concerned rate the 
still less tangible aspects of their lives? How does 
one balance the opportunity to walk to work 
against the excitement of a large city, for in- 
stance? Conceptual problems here are very diff- 
cult; data are notable for their absence or unreli- 
ability; and geographic comparisons are difficult. 
Nevertheless, any consideration of public policy 
must consider these extremely important if intan- 
gible aspects of modern life. Nearly every study 
has shown that rural and small town schools are 
inferior, judged by the standard of the better 
schools in their state; rural and small-town 
health services are likewise nearly always much 
inferior to those in large cities; libraries, arts, 
music, sports, and many other aspects of life are 
always or usually inferior in the rural areas and 
small towns. Water supply is often cheaper but 
of more dubious quality; likewise, waste disposal 
of all kinds is easier and cheaper in rural and 
small town areas, and pollution is ‘likely to be 
less or at least less obvious, in large part because 
the natural absorptive capacities of the environ- 
ment are less likely to be overloaded. Surface 
transportation facilities are relatively more gen- 
erous and less congested in small towns and 


countryside, but air transport is likely to be infe- 
rior. 

In making the foregoing very general compari- 
sons, one must emphasize again that enormous 
variation exists in the United States and that all 
parts are not the same. That is one reason I have 
referred to services in small towns and rural 
areas in comparisons with larger cities in the 
same state, rather than on a national comparison. 
Moreover, since personal incomes vary greatly, 
many wealthier persons in comparatively disad- 
vantaged areas may be much better off than poor 
people in generally richer areas. However, one 
major characteristic of social services (as the 
term is used here) is that the individual or fam- 
ily cannot well provide them for themselves; the 
unit of supply must be far larger. One can have a 
private library which in considerable degree can 
make up the deficiencies of the public library; 
but the cost is higher, and rarely is the deficiency 
fully made up. For opera or organized baseball, 
to use but two examples, the group aspect is yet 
more important. 

A still more slippery problem is: How do the 
personal satisfactions that individuals get from 


life as a whole compare in nonmetropolitan areas | 


versus SMSA’s? There is a general feeling that 
dissatisfaction with life is greater in larger urban 
centers. Opinion surveys have often shown that 
people would prefer to live in small towns and 
rural areas, but most of those surveyed continued 
to live in or near large cities; why? Is the appar- 
ent satisfaction with life in the small town (as- 
suming it really exists) evidence that people are 
knowledgeable and contented, or does it merely 
prove that they are clods? Should it be anyone 
else’s concern what the quality of their life is? In 
passing, we may note that the American people 
long ago decided that it was a proper matter of 


public concern how long young people should go — 


to schools; and schools are not the only aspect of 
life where public standards have been established 
and are enforced with varying rigor on the indi- 
vidual. 

Perhaps a standard or a goal can be advanced 
here. My personal objective is to see that every 
individual has access to personal opportunity for 
a full and rich life—full and rich by his stan- 
dards, but in knowledge of what the world has to 
offer today. This would include the possibility of 
getting higher education (but I would reduce the 
compulsions to go to school), the possibility of a 
rewarding job, the chance for outdoor recreation, 
and many others. How far he took advantage of 
the available opportunities would be his affair. 
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Today, we simply do not know how many people 
really choose to live and work where they do; in 
spite of considerable mobility, there still remain 
real barriers to personal achievement-—of which 
ignorance of possibilities is surely a major one. 


Role of Government Policy, Past and Present 


Comparatively little governmental action has 
been directed specifically toward the settlement 
pattern of the United States. There have been 
and are various regional programs, such as TVA; 
the various regional Commissions, such as the 
one for Appalachia; and others. They have been 
established and operated to deal with defined 
problems within their areas. But there has been 
no national policy on population distribution. No 
agency has been authorized to direct population 
into certain areas, or away from others, or to en- 
courage or prohibit industrial or other groups in 
certain other areas—nothing, in short, compa- 
rable to what there has been in Great Britain and 
in many other countries during the past two or 
three decades. People are free to move where 
they wish to go; private business has been pri- 
marily responsible for giving them employment 
and for building them housing, as well as for 
other aspects of their economic and social life. 
The U. S. economy and society is a multicentered 
one; decisions are made at thousands of places 
by private business and by government at some 
level, with a notable lack of single coordination 
from any one location. This process can be both 
criticized and defended; I intend to do neither to- 
day but am simply describing a situation that ex- 
ists. 

If federal and state governments have done lit- 
tle directly to affect settlement pattern in the 
United States, they have carried on many pro- 
grams or passed many laws that have affected it 
indirectly. The federal government spends many 
billions of dollars annually on military and space 
agency procurement, as well as on indirect activi- 
ties for each. The result has been to provide a 
powerful economic stimulus to some metropolitan 
areas. The government carries on scores of other 
programs directly, chiefly through local offices. 
For example, there is a range of agricultural pro- 
grams with county or other local ‘offices: exten- 
sion, soil conservation, agricultural stabilization 
and conservation, and others. Welfare, educa- 
tional, resource development, and many other 
programs also are carried out at the local level. 
In many small towns the payrolls and the activi- 
ties of federal or. federally financed programs 
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provide a major economic support for the com- 
munity. 

The federal government also makes grants for 
planning, for public works, for water develop- 
ment, for highways, and for many other pur- 
poses; and it invests directly in resource develop- 
ment, dams and water control works especially. 

All of these activities have a spatial 
dimension; all take place at some location. They 
affect some local areas more than others; they 
are not neutral on this matter of settlement pat- 
tern. They might be organized quite differently 
according to their spatial characteristics. If the 
federal government refused to establish an office 
or to fund any activity through any office unless 
it served either 30,000 people or all of the people 
within a 50-mile radius, whichever was smaller, 
this would have a profound effect on some small 
rural towns. 

Federal income and other tax policy is not 
neutral between metropolitan and nonmetropoli- 
tan areas. Neither are various forms of income 
maintenance, such as rent subsidies and farm in- 
come supplements. Though a program may apply 
nationally, it is often better adapted to the condi- 
tions in one area than in another. 

Though there is no national policy on popula- 
tion distribution, there are many federal, state, 
and other governmental programs that markedly 
affect population distribution. As a society we are 
not neutral and aloof from the problem of popu- 
lation distribution; we do intervene in personal 
decisions. Might we do so more effectively and 


purposefully? 
Future National Policy on Settlement Pattern 


Consideration of national policy on population 
distribution falls into two general categories: 

(1) National policy might seek to modify the 
present and prospective future population trends 
toward concentration in large SMSA’s and 
relative stagnation of population in nonmetropol- 
itan areas as a whole. Various measures might be 
undertaken to strengthen the position of the non- 
metropolitan areas, in their efforts to hold their 
own youth; or other measures might be under- 
taken to encourage a reverse net migration, from 
the larger cities toward the smaller ones. The ob- 
jective would be either to limit absolute numbers 
or to limit growth rates of the large SMSA’s; 
that is, to put a ceiling on their numbers or to 
discourage.their rate of growth. This effort to ob- 
tain a different national population distribution 
might well include the building of new towns or 
cities. To be truly new cities, not merely new 
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suburbs of older cities, they would have to be lo- 
cated some distance away from present large cit- 
ies; this would be possible either in presently 
largely urbanized regions or in presently largely 
unurbanized ones, 

To those who regard large cities with disfavor 
or suspicion, who feel that large population con- 
centrations are inherently bad, this course of pol- 
icy has much to commend it. I feel that most per- 
sons who hold this view greatly underestimate 
the difficulty of reversing past trends. Admitting 
that present governmental policy has not been 
negative, to simply turn policies of the federal 
and state governments around would be politi- 
cally and administratively difficult; moreover, it 
might be insufficient to produce any significant 
effect upon population distribution. As I have be- 
come familiar with British experience it has be- 
come clear to me that redirecting population 
movements is possible but difficult and that it re- 
quires a degree of dedication of governmental ef- 
forts which I think the United States is unlikely 
to achieve. If we really believe that the biggest 
cities should not be allowed to grow still bigger 
and that smaller cities and/or rural areas should 
be the future home of more people, let us not de- 
lude ourselves as to the magnitude of the job we 
are undertaking. 

(2) Regardless of the broad pattern of popu- 
lation change in large SMSA, small SMSA, and 
nonmetropolitan America, national policy might 
be directed at the spatial pattern of settlement 
within each. I am convinced that a different pat- 
tern of population nucleation within nonmetro- 
politan areas than present trends are likely to 
produce in a generation would have major eco- 
nomic and social advantages. In ‘particular, a 
greater degree of population concentration 
among cities under 50,000, and even more among 
towns under 5,000, could produce an environ- 
ment for living that would prove more attractive 
to the young people than present towns provide. 
The present pattern has demonstrated its inabil- 
ity to hold many of the young people who grow 
up there; this in itself might not be serious, but 
as an indicator of competitive strength it is 
highly significant. My conviction that something 

very much better is possible is admittedly largely 
intuitive. 

Significant improvements are also possible 
within the suburban fringe of the larger cities 
and within their older parts which need renewal, 
but I shall not explore this matter now. 

I believe that the spatial pattern of strictly ru- 
ral living could be changed substantially to re- 


flect modern technology and modern life and 
work styles. There could be far fewer roads, more 
people living in town and working on the land, 
and more economic and social services in larger 
towns but fewer in small towns and in open coun- 
try. The towns themselves could be consolidated, 
either by actual movement and incorporation of 
one or more in a larger town or by gradual redi- 
rection of population change within nonmetropol- 
itan areas into the larger and stronger towns. 
Although these two lines of national popula- 
tion distribution policy have been separated, ac- 
tually they could be complementary rather than 
competitive. That is, if the nation decided to 
limit the growth of the largest cities and to foster 
the growth of small ones, there would still be a 
problem of the optimum spatial pattern of popu- 
lation distribution within nonmetropolitan areas. 


Research Needs 


It is customary, almost obligatory, for a mem- 
ber of the research establishment to end a paper 
with a plea for more research, and I do not in- 
tend to flout tradition today. The more I have 
considered the problems discussed in this paper, 
the more I am appalled at our collective igno- 
rance on this major national problem. We do 
many things with only limited knowledge or ap- 
parently limited concern for their consequences; 
there is much debate but little light. 

Research might take either or both of two ma- 
jor directions: ; 

(1) To develop a ee understanding of the 
present situation, with regard to the economic and 
social consequences of spatial distribution of 


‘population. I have presented some highlights, 


and much more could be done in ‘an extended re- 
port. But at numerous important points lack of 
information is far more impressive than informa- 
tion. Above all, we do not know how demo- 
graphic, economic, social, and political forces in- 
teract; and I am confident that the whole prob- 
lem is far more than purely economic as this term 
is usually used. 

(2) Research eould surely develop a wider 
range of future alternative spatial patterns of 
population distribution than we are now moving 
toward. Moreover, it could provide a degree of 
testing. Here is a prime place to build some so- 
cio-economic-political models to show the inter- 
action of various components and to present 
some range of choice. Such models should show 
or at least suggest the places where intervention 
in “normal” processes might yield results. Admit- 
tedly, researchers should not make final decisions 
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on public policy but should leave that to the 
electorate and its representatives; but research- 
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ers could show what the real alternatives are, so 
that choices could be more meaningful. 


Discussion: Raren R. Womnex, Appalachian Regional Commission 


I would agree with nearly all of Dr. Clawson’s 
major points but would suggest that the country 
is now ready to implement a national growth 
strategy without postponing decisions pending 
more research. 

Indications are that strategies may be adopted 
akin to those Clawson has outlined in other pa- 
pers on the same subject, particularly [2]. He 
suggests that key importance be attached to in- 
creasing the efficiency of rural transportation; to 
consolidating jurisdictions and services; and to 
encouraging families who work the land to live in 
town much along the lines of the rural French. 

In order to achieve these objectives, it is not 
imperative that rural people be moved to town in 
every instance. New technologies, such as self- 
contained waste disposal units and new modes of 
communication, can potentially permit more dis- 
persed population patterns than the technologies 
of the past were able to serve. Such an approach 
still rests on the notion that urban nodes or de- 
velopment centers will be the focal points for a 
hierarchy of services and activity radiating out 
through the surrounding countryside. 

A strategy. for national development might be 
based on a conception of the country as a system 
of cities and tributary hinterlands. New settle- 
ment patterns and service delivery systems could 
be developed within a framework of “commuting 
fields” as identified, for example, through the 
work of Brian Berry [1]. 

Fox has proposed that within these commuting 
fields we embark upon two parallel and interre- 
lated strategies [3]. In the urban core areas he 
has recommended that we attempt to devise new 
settlement and political structures that reduce 
the economic, social, and environmental costs of 
congestion. As Clawson has indicated, new forms 
of development, including satellite new towns, 
might be undertaken. Simultaneously in the de- 
pendent hinterland, through multicounty synthe- 
sis, we. might attempt to develop urban-quality 
services strongly linked to the urban center of 
the field. Í 

Generally, that is what is being attempted in 
Appalachia. The stategy consists of several 
parts: 

(1) Strengthening of key urban nodal points 
through improvements in their linkages to the 


rest of the national system of cities; 

(2) Strengthening of the interties between 
these nodal points and their dependent hinter- 
lands; and 

(3) Development of urban service delivery 
systems for the commuting field as a whole, unit- 
ing towns and countryside in a common fabric of 
service. 

In Appalachia such an approach is feasible be- 
cause of the dense rural populations involved and 
the proximity of that particular region to the 
finely articulated urban network of eastern 
United States. Application of such an approach 
in the upper Great Plains might prove unfeasible 
because of the thinly spread, sparse population. 
Distances are too great in such a region to pro- 
vide access to a full hierarchy of services. That is 
why, in developing any national growth strategy, 
we shall be compelled to fall back on a set of re- 
gional planning mechanisms that can tailor a 
strategy to the conditions peculiar to various sec- 
tions of the country. It is on this kind of a prob- 
lem that I would echo Clawson’s call for more 
problem-oriented research. 

To meet the rising costs of congestion and en- 
vironmental deterioration, some deflection of 
present growth patterns will have to be at- 
tempted. There are recent signs that the growth 
rate in a number of the largest metros is percep- 
tibly slowing. Some of the most interesting 
growth patterns are occurring in the middle- and 
smaller-sized urban areas in a crescent beginning 
in Virginia and sweeping through the South to 
the Southwest. Chances are that the outflow of 
rural population will have dwindled to relative 
unimportance by the end of this decade. While 
the absolute number of rural inhabitants may 
stabilize, the rural populations will continue of 
course to diminish as a percentage of total na- 
tional population. 

The channeling of urban development away 
from the giant metros and into a more evenly 
spaced pattern of middle-sized cities should not 
prove beyond our will or our resources. There are 
few places in the country where free-standing 
new cities.are necessary to achieve these objec- 
tives. As a display of technological virtuosity, 
such an experiment may prove interesting and 
exciting. But on the whole the existing network 
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of urban places in the United States provides suf- population distribution. It is in that direction 
ficient foundation for a national strategy that that I believe it is most realistic for us to point. 
would attempt to promote incremental changes in 
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Patterns of Population Settlement and Economic Activity: 
= Where Are We Headed? 


CHAIRMAN: GEORGE S. Torrey, Universrry or CHICAGO 


Discussion: Bruce L. Garoner, North Carolina State University 


HE shifting of economic activity and popu- 

lation out of rural areas has had an im- 

portant connection with declining fertility 
among rural farm residents. One reason for such a 
connection is the age-selectivity of outmigration 
from agriculture; migrants have been drawn es- 
pecially heavily from women in their most fertile 
years. Another reason, the main focus of the pres- 
ent discussion, arises from considerations of eco- 
nomic choice. 

The economic aspects of family size can be 
summarized in terms of the costs and returns to 
childbearing. The costs are the value of own time 
(primarily the mother’s) and purchased goods 
used. The returns are expected consumption ben- 
efits and future productive returns, both as upaid 
family labor and as “insurance” income sources 
in old age. 

Population redistribution enters into this pic- 
ture, first, by means of wage rate changes coinci- 
dent with rural-urban labor market adjustments. 
Such adjustments appear to have had even a 
greater impact upon rural farm women than up- 
on men. Relative female wages and labor force 
participation have been increasing. The result is 
an increase in the opportunity cost of child bear- 
ing. 

Second, on the returns side, note that children 
are in a sense a capital asset; the decision to 


have one now yields its returns in future years. 
Under conditions of rapid outmigration, it must 
be that the rural farm population at any given 
time includes many families who are planning to 
leave or have doubts about their future in farm- 
ing. The average expected productive value of 
children in farming is therefore reduced. 

In sum, we may expect both increasing costs 
and decreasing expected returns from childbear- 
ing under conditions of rapid rural-urban labor 
migration, ` 

These notions were tested in a preliminary 
way by means of cross-sectional regressions. The 
dependent variable was children under five per 
thousand rural farm women 15—49 (essentially a 
five-year average of births). The observations 
were of states of the United States in 1960. 
Holding constant age of men and women, school- 
ing, race, and family income, both the female 
wage rate and the rate of past labor force decline 
have statistically significant negative effects upon 
fertility. 

Implications for population policy: If the eco- 
nomic model of fertility applies, it is clear that 
any planning or prediction of the spatial distri- 
bution of population has to take into account in- 
duced effects upon fertility. By so doing, some 
undesirable results of proposed policies can be 
anticipated and perhaps avoided. 
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In Search of a Better Distribution of Population: 
What are the Key Determinants? 


CHARMAN: LINLEY E, Joers, Economic Researca Service, USDA 


Discussion: Irwin P. Haurern, Office of the President 


HE general expectation is that the continua- 

tion of the dominant population distribution 

trend of the past two decades will in some 
30 years result in more than half of our citizens 
living in four metropolitan belts whose boundaries 
are already taking shape. An additional 20 per- 
cent would reside in about eight other large 
metro areas, At the same time most of the 60- 
100 million new Americans expected by the year 
2000 will live in megalopoli. 

This tenacious trend raises the rather grim 
prospect that in the future rural areas over much 
of the nation will be further depleted of young 
people and economic opportunity and will stag- 
nate and decline, while the problems of the large 
metro areas will be compounded by excessive 
growth. 

The main finding of the first stage of our sat 
is that there is an opportunity for a different and 
more rewarding future for the nation than the 
discouraging vision of gargantuan megalopoli 
and widespread rural poverty. But the realization 
of this opportunity for a better future will be as- 
sured only if more balanced distribution of the 
population becomes a national goal and part of a 
well-planned and coordinated national growth 
policy. 

In our study we considered three basic ap- 
proaches or strategies that might be followed in 
carrying out any national policy aimed at achiev- 
ing more balance. 

A spread strategy would attempt to keep pop- 
ulation in the countryside and very small 
towns by such devices as encouragement of facto- 
ries in the countryside, support of labor-intensive 
farming operations, and various public works 
programs in the sparsely populated areas. While 
some still advocate this approach, economic anal- 
ysis unfortunately provides little support for it. 
Few industries find highly profitable locations in 
rural settings. Virtually every major experiment 
of this kind has had similar unfavorable results. 


Efforts to retain rural and small town population 
by providing them with public services roughly 
equal to those in larger settlements will also 
prove costly, since the per capita cost of the nec- 
essary schools, libraries, hospitals, sewage treat- 
ment, etc. rises rapidly as population density 
falls below a certain level. 

A second and more promising approach is an 
alternative growth centers strategy which seeks 
to encourage middle-sized communities (usually 
50,000 up, but as small as 25,000) that are grow- 
ing or have the potential for self-sustained 
growth. Among the smaller cities, lack of num- 
bers can be compensated by effective civic leader- 
ship or entrepreneurial verve. A growth center 
should be defined as a place whose purpose is to 
provide new jobs and to have strong ties to the 
surrounding rural area. Valid growth centers 
would be the cities (outside the congested metro- 
politan belts) that are having the greatest benefi- 
cial effects on the lagging region, i.e., providing 
new jobs, holding their own populations, and at- 
tracting migrants from the surrounding region 
who would otherwise settle in the larger cities. 
Such centers could also draw population and eco- 
nomic activity from the great urban regions and 
offer such attractions as more open space and 
cleaner environment. 

The building of new cities is a third possible 
element in a redistribution strategy. The idea of 
building new planned cities is indeed an exciting 
one, but we must be realistic in considering 
whether we have sufficient know-how to build vi- 
able free-standing new cities far away from met- 
ropolitan economic activity. Most of our experi- 
ence to date has been in areas of rapid economic 
growth, particularly the suburbs of large thriving 
metropolitan centers. Our research suggests a 
cautious approach—experimentation and dem- 
onstration projects from which we can learn and 
evaluate. 


Discussion: Donan J. Err, Pennsylvania State University 


If explicit population location policies are de-. 


veloped, research will be needed to provide a fac- 
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tual basis. Agricultural economists have a com- 
parative advantage in planning and executing this 
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research in at least six key areas. 

(1) Consumer preferences. Many of the tech- 
niques for determining what people prefer in a 
steak or breakfast cereal may be used to deter- 
mine what they like in a living or working envi- 
ronment. 

(2) Distribution costs. Significant results 
have come from research on the optimal location 
for agricultural production and marketing facili- 
ties. These studies usually assume the present 
population pattern will continue. Incorporating 
several alternative population patterns into loca- 
tion studies would facilitate a comparison of the 
costs of shifting to a different settlement pattern 
and would’ describe the distributional efficiency 
of each alternative policy. 

(3) Urban center-hinterland relationships. If 
it is true that economic and social adjustments 
are facilitated by close proximity to metropolitan 
centers, we need better measures of this effect so 
that these benefits can be considered in deciding 
population policies. Additional information is 
also needed on the relative cost of revitalizing ex- 
isting social capital in small towns near sites for 
new cities as opposed to building new social capi- 
tal in the sprawling suburbs of existing megolo- 
poli. Agricultural economists familiar with labor 
and capital adjustment problems in rural areas 
are in a good position to design suitable research 
to supply the needed information. 

(4) Externalities. Many urban problems in- 
volve externalities. Examples include traffic con- 
gestion, noise, and land use conflicts. Natural re- 
source economists have struggled with externality 
problems, particularly consumption externalities, 
for many years. Proposals for improving urban 
conditions can benefit from this past experience. 
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(5) Public services., A crucial question in any 
population location decision is the cost of provid- 
ing public services of comparable quality to ur- 
ban centers of different size. It has been sug- 
gested that the minimum point on the cost curves 
for such services as water and sewage treatment, 
education, protection services and cultural ame- 
nities is reached for a city of between 50,000 and 
100,000 people. What is needed now is better in- 
formation on the relative costs for towns and cit- 
ies between 2,500 and 30,000 people. One needs 
to know more than where the low point on the 
cost curve lies when he wants to make trade-offs: 
that include criteria other than economic eff- 
ciency. Because of their orientation toward non- 
metropolitan problems, agricultural economists 
are a likely professional group to provide this in- 
formation. 

(6) Pollution. Large urban conglomerations 
are characterized as having polluted air and wa- 
ter. Perhaps if people were spread out the natural 
renovative capacity of the environment could 
handle the waste disposal load better. On the 
other hand, bringing new cities into areas that 
are now only sparsely settled may result in pol- 
luting the few remaining “clean” areas in the 
country. Agricultural economists now working on 
pollution problems can substantially improve 
population policy decisions by including work 
that relates to the pollution impacts of various 
population policies. 

This listing does not exhaust either the prob- 
lems in developing a better population distribu- 
tion nor the potential contributions from agricul- 
tural economists to their solution. The list does 
suggest a starting point for socially relevant re- 
search, ; 


Public Policies Needed to Affect Employment 
and Population Distribution 


CHAIRMAN: JAMES G., MADDOX, NORTH CAROLINA STATE UNIVERSITY 


Discussion: H. A. WApswortTH, Purdue University 


ment and population distribution, one can 

limit himself to policies that affect employ- 
ment. Unless policies that influence location of 
employment are implemented, the possibility of 
influencing population distribution is minimal. 
Such policies are much easier to discuss during 
periods of employment growth. Pragmatically it 
is possible to consider redistribution of new em- 
ployment opportunities but not of existing em- 
ployment. The policies to influence location of 
employment are as applicable in urban as in ru- 
ral areas, but specific criteria for making such 
policies operational would vary according to the 
situation. 

A policy of no change suggests that the present 
distribution of employment is the best attainable 
or that present policies have built-in corrective 
measures which will eventually lead to satisfac- 
tory distribution of employment. 

A direct subsidy might be provided to employ- 
ers who located their operations in certain areas 
of high under- or unemployment. This subsidy 
could be awarded on an employee basis, recogniz- 
ing number of jobs created as the most important 
factor. An alternative would be to employ rate- 
earned criteria that would guarantee industries in 
particular areas a certain rate earned on invest- 
ment. The latter would seem to be more adminis- 
tratively cumbersome than the former. 

The income tax liability of firms, in areas 
where it was desirable to encourage employment, 
could be adjusted to increase the economic incen- 
tive of that firm. This might be done by varying 
the rate applied to taxable Income in such areas 
or increasing the deductibility of certain expen- 
ses, such as labor or capital equipment. 

The federal government might adopt an ex- 
plicit policy of purchasing goods and Services 
from firms and people located in areas where em- 
ployment needed to be generated. The federal 
government might also locate some of. its opera- 
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tion in such areas, thereby expanding the eco- 
nomic base. 

A great deal of transportation and communica- 
tion technology exists today that could reduce 
the time distance and increase the manageability 
of economic activity over larger geographic areas. 
Expanded efforts through grants, loans, etc. to tie 
outlying or fringe areas more closely to particu- 
lar centers would increase the flexibility range of 
choice for both business firms and people. 

New towns are essentially a European experi- 
ence in which new cities are initiated in rather 
isolated areas. These cities are designed to pro- 
vide 90 percent of the residents with employ- 
ment. As a companion policy it requires an over- 
all plan that limits growth and location of indus- 
tries in particular communities. 

New communities are an American innovation 
offering particular advantages for living in well- 
planned, newly developed communities; but they 
depend on nearby urban centers as sources of 
employment. 

A combination of the new town-new commu- 
nity approach might be applied to existing com- 
munities which could serve as the growth center 
for a particular region. The resources of federal 
and state governments could be concentrated on 
development of a wide range of employment and 
service opportunities, building upon the private 
and public capital already in existence. 

The choice of an appropriate policy will de- 
pend upon determination of the degree of concen- 
tration or dispersion of the population that is 
compatible with income distribution and quality 
of life goals. It will require development of eco- 
nomic and social criteria that establish the size of 
communities most conducive to the achievement 
of these goals. Influencing the location of em- 
ployment opportunities is the basic policy to 
bring about a desired pattern of. population dis- 
tribution. 


Discussion: Jerry B. WATERS, United States Senate Staff 


Marion Clawson in his paper stopped short of 


proposing that we undertake to modify future 
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employment and population patterns. I do not 
share his hesitation. I believe our population dis- 
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tribution is becoming unnecessarily and undesir- 
ably tilted toward the megalopolis. Although I 
have doubts about attempting to reverse the ru- 
ral to urban migration, I believe we should seek 
to expand economic and social opportunities in 
nonmetropolitan America in an effort to encour- 
age a broader geographical dispersion of our 
growing population. Certainly many Washington 
policy makers are interested in moving ahead 
with rural development programs. I believe we 
should begin to move forward in three broad pol- 
icy categories. 

First, the de facto policy shaping the patterns 
of government spending and government induced 
economic activity should be replaced by a com- 
prehensive policy aimed at achieving a more bal- 
anced geographic distribution. 

Second, we need to expand and improve the 
assistance programs intended to improve the in- 
frastructure of rural communities, with the twin 
objectives of enhancing the communities’ quality 
of life and strengthening their capacity to attract 
and service new job-creating industries. A num- 
ber of such programs (assistance for water and 
sewer, housing, health, recreation, planning, etc.) 
are already operational. Most need more money. 
Most need to be better coordinated. Several need 
to be restructured to strengthen their contribu- 
tion to economic growth. 

Third, we need effective inducements to pri- 
vate entrepreneurs to encourage new job-creating 
industries to locate in smaller towns and cities. 
These could vary from liberal and specialized 
credit to incentives such as credits for capital in- 
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vestments and manpower training and acceler- 
ated depreciation to actual cash subsidies. Spe- 
cialized tax incentives hold considerable promise. 

Increasing the quantity and quality of jobs is 
an absolutely basic component of rural develop- 
ment. There is no single, sure-fire way to stimu- 
late rural job opportunities, but inducements to 
private enterprise should certainly be given high 
priority. 

In regards to general policy strategy, there will 
be pressures to limit new policy increments to so- 
called growth centers. The growth center concept 
is very useful but it has severe limitations. We 
should continue to develop it as a concept and 
use it as a policy instrument. But we should also 
move ahead with programs made generally avail- 
able (‘“‘availability” should not be confused with 
actual disbursement) throughout rural America, 
leaving to the free play of the market the deter- 
mination of which communities will effectively 
utilize the programs and develop their economic 
base. 

In conclusion, I join in urging more research. 
But I do hope we avoid the temptation to “re- 
search this thing to death.” We already know a 
great deal. We should begin to act on that knowl- 
edge. Likewise, I would caution against setting 
out to create a national rural development policy. 
We need an effective, clear expression of national 
commitment to rural development, buttressed by 
coherent, sophisticated policy guidelines. But if 
we seek a detailed, final policy blueprint before 
we begin to act, it is likely we shall never act. 
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Impact of the Industrialization of the Hired Farm Work Force 
upon the Agricultural Economy* 


James $. Hott — 


ONCERN over a “farm labor problem” is 
not new. Employers have always con- 


tended that hired farm workers were too 


scarce and costly while workers have always con- 
tended that farm work was too demanding and 
not sufficiently remunerative. These concerns are 
a part of the psyche of the economic man; they 
are fundamental assumptions in our explanation 
of economic behavior. However, in recent years 
there has been added to this persistent undercur- 
rent a variety of additional concerns about the 
social and economic circumstances of migrant 
workers, earnings and working conditions of farm 
workers generally, unionization, labor legislation, 
importation of foreign workers, employer-em- 
ployee relationships, skill training, and other is- 
sues. These are new but interrelated problems; 
their appearance is one manifestation of the 
evolving industrial structure of agriculture and 
the gradual disappearance of traditional rural so- 
ciety. None of these problems can be discussed in 
a vacuum; none can be fully understood except 
in the context of the social and economic changes 
that have produced them. So I am pleased that 
those planning this program have posed for us 
the broad farm labor problem and not merely 
some of its more visible manifestations. 

The purpose of this paper, as I see it, is to as- 
sess the changing status of the hired work force 
in agriculture and to discuss the impact these 
changes are likely to have on the agricultural 
economy. I have tried to provide a framework for 
relating the various topics to be discussed in the 
subsessions to follow this paper. I have ap- 
proached this task by first enumerating the fac- 
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tors that are leading to the industrialization of 
the farm work force and then indicating the im- 
pact they are having on farm employers, farm 
workers, the agricultural industry generally, and 
the public. 

` I would observe in passing that the evolution 
of agriculture and rural society is creating a 
number of relevant social issues for our profes- 
sion. Nearly every dimension of agriculture and 
rural society of concern to social scientists is un- 
dergoing fundamental change. In such an envi- 
ronment we can quickly find ourselves curators 
of an agricultural folklore rather than students of 
a living social organism, unless we are receptive 
to the evidence of change and astute in discern- 
ing its direction and magnitude. Particularly in 
the case of agricultural labor, I feel that the agri- 
cultural industry, government, and society at 
large have recognized and accepted changes that 
our profession and the agricultural colleges are 
only grudgingly beginning to acknowledge. 

The Changing Rural Labor Market 


A host of factors contribute to the industrial- 
ization of the hired farm work force. They have 
their origin in some basic changes taking place in 
agriculture, rural society, and the legal environ- - 
ment of the farm labor market [2, 8, 9, 11, 13, 
14]. l 

Technical and managerial innovations taking 
place in the agricultural industry are affecting 
the quantity and quality of hired labor de- 
manded. Many jobs performed by hired agricul- 
tural workers now require a high level of skill ac- 
quired through experience or formal training. To 
be sure, there are still many agricultural jobs 
that are performed essentially as they were 25 
years ago, and these jobs are the source of some 
of the industry’s most pressing labor problems. 
But unquestionably the overall skill requirements 
for agricultural workers are increasing, while the 
number of workers is declining. 


A 


INDUSTRIALIZATION OF THE Hirep Farm Work Force / 


Technological developments are manifesting 
themselves in rapidly increasing capital require- 
ments for modern competitive agricultural firms 
and in enlargement of the size of firm. Increasing 
capital requirements are putting great stress on 
the entrepreneurial structure of the agricultural 
industry. The last vestiges of the “agricultural 
ladder” are rapidly disappearing. The ultimate 
effect of these developments is likely to be the 
separation of ownership-management and labor. 
When this occurs the industrialization of agricul- 
ture will be complete. 

There are perhaps even more far-reaching 
changes taking place in the rest of rural society 
that are leading to the industrialization of the 
hired farm work force. The increasing mobility of 
the rural population has opened new employment 
alternatives to the formerly captive rural labor 
force. Many rural workers have permanently 
migrated to urban centers, while others are ex- 
posed to urban employment as commuters. At the 
same time nonagricultural employers have moved 
out into the countryside, in part in search of 
those workers unwilling or unable to migrate to 
the cities. 

Mass communication media have reached into 
rural areas, rapidly urbanizing the rural popula- 


- tion and expanding the level of awareness and 


desire of rural workers. Universal public educa- 
tion has altered the characteristics of labor sup- 
ply. New labor market entrants, even in rural 
areas, possess better skills, more alternatives, 
and, perhaps most important, a different set of 
life goals and occupational images than their pre- 
decessors. Finally, because in many rural areas 
agriculture is no longer the predominate indus- 
try, farm work is no longer a common occupa- 
tion. The social sanction of farm work and the 
visibility of this occupation to labor force en- 
trants are rapidly diminishing. 

Along with changes in agricultural technology 
and rural society have come changes in society’s 
attitudes toward labor legislation in agriculture. 
Agricultural workers were excluded from most la- 
bor legislation of the New Deal era, partly be- 
cause the close relationship between the farm em- 
ployer and worker was deemed to make legisla- 
tion unnecessary, partly because of the adminis- 
trative problems raised by the extremely large 
number of small rural employers, and partly be- 
cause of agriculture’s political strength. Agricul- 


. ture’s political strength has waned in the inter- 


vening years and society is reexamining the va- 
lidity of the other reasons for excluding farm 
workers from general labor legislation. One of the 
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compelling reasons for this reevaluation is the 
economic deprivation of farm laborers. Another 
is that, with the declining number of farms and 
the increasing managerial sophistication of farm 
operators, the administrative obstacles to farm 
labor legislation appear less formidable. Most 
farm workers are now covered by Social Secu- 
rity and some by modest minimum wage cover- 
age. Proposals have been advanced for extending 
wage and hour legislation, compulsory workmen’s 
compensation, unemployment insurance, protec- 
tion of collective bargaining rights and other le- 
gal aid to hired farm workers. It seems clear that 
eventually little or no distinction will be made 
between farm and nonfarm workers in labor legis- 
lation. 

Finally, as society becomes more affluent there 
has been growing social concern about equality 
of economic opportunity and economic and social 
justice for members of minority and disadvan- 
taged groups. Society has identified hired farm 
workers as an economically disadvantaged occu- 
pational group, and in addition many hired farm 


. workers are members of minorities. Agricultural 


employers feel themselves threatened by pro- 
grams to improve the welfare of those persons be- 
cause they correctly identify the targets of the 
programs as their labor force. 

The effects of these changes are being felt by 
employers of both regular and seasonal workers. 
The great reservoir of farm workers released by 
the breakup of the southern cotton plantation 
system and then by cotton mechanization has 


. gradually been absorbed into the local economy 


and the northern urban ghettos. The flow of for- 
eign workers into the United States for seasonal 
farm employment has been greatly reduced. 
Local casual workers are becoming more affluent 
and less inclined to undertake physically de- 
manding and unpleasant seasonal farm work. 
With its traditional labor market policies, agri- 
culture finds itself dependent on an ever smaller 
group of workers who, for lack of inclination or 
opportunity, do not move into the nonfarm labor 
force. 

As the barriers that protected the farm labor 
market from outside forces diminish, agriculture 
is increasingly in direct competition with nonag- - 
ricultural employers for labor. It is increasingly 
dealing with workers who think in industrial la- 
bor market terms. It is being compelled by these 
competitive pressures and by legislation and reg- 
ulation to apply more industrial rules to farm 
employment. Agriculture of course differs from 
the industrial model in several important re- 
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spects, including its industrial organization, the 
biological rather than mechanical nature of the 
production processes, and the fact that it is spa- 
tially extensive. While these differences preclude 
the direct transfer of the industrial experience to 
agriculture, they do not absolve agriculture from 
applying the industrial rules. Workers in the la- 
bor market, and increasingly society at large, are 
growing impatient: with the reasons why farm 
employers cannot adapt and are becoming more 
insistent that they do adapt to the norms of the 
current labor market. 

These forces are continually having an impact 
on farm employers, other farm operators, and 
present and potential farm workers, as well as on 
society, as consumers of agricultural products and 
in the exercise of social policy. The full ramifica- 
tions of this impact are obviously complex and 
far-reaching. The remainder of this paper is de- 
voted to discussion of the most direct effects. 


The Impact of Industrialization 
Farm personnel practices 


One of the most direct effects of the industrial- 
ization of the farm labor market is on the labor 
management and personnel practices of farm em- 
ployers [1, 7]. Four aspects of the farm employ- 
ment relationship are undergoing and must con- 
tinue to undergo change: 

(1) To meet competitive pressure and legisla- 
tive requirements, the economic returns to hired 
farm work must increase. Low age rates, com- 
bined in many cases with less than a full year of 
employment, have resulted in farm worker in- 
comes that presently compare unfavorably with 
alternatives in nonagricultural employment and 
in some cases with socially acceptable minimum 
income standards. In addition to wage rates, the 
hours of work required per week, provisions for 
overtime and incentive pay, and regularly sched- 
uled wage increments are all part of a competi- 
tive wage package. Farm employers will be 
forced to consider a remuneration policy rather 
than a wage rate in attempting to become and 
remain competitive. 

(2) Closely related to the matter of wage 
rates is fringe benefits. The paternalistic em- 
ployer-employee relationship that once was prev- 
alent in industry is nearly gone. This is attribut- 
able in large measure to unionization of the work 
force and elimination of the economic necessity 
for the company town and company store. Un- 
written understandings concerning industrial em- 
ployers’ policies on sickness, injury, and retire- 


ment have been replaced by sophisticated and 
formal contractual arrangements. The fringe ben- 
efit package in industry now emphasizes security 
of the worker’s income flow. It includes work- 
men’s compensation and other insurance protec- 
tion, unemployment insurance, sick leave, retire- 
ment provisions, severance pay and conditions, 
and seniority rights. This is in contrast to agri- 
cultural fringe benefits, which still emphasize 
goods, particularly food and housing, and often 
leave to informal understanding questions of ill- 
ness, injury, and old age. In competing in an in- 
dustrial society and labor market, farm employ- 
ers will be forced to rethink their concept of 
fringe benefits and, in the process, to reevaluate 
the nature of the employer-employee relationship 
in agriculture. 

(3) Working conditions in agriculture will 
also have to undergo change. Two aspects of 
working conditions must be considered—the 
physical work environment and the employer-em- 
ployee relationship, or psychological work envi- 
ronment. 

Considerable progress has been made in non- 


_ farm industries in reducing the physical demands 


of industrial work and improving the safety and 
comfort of the work environment. This has had 
impact on worker supply, opening jobs to large . 
numbers of new workers, especially women. 
There is intense effort in agriculture to develop 
mechanization to replace labor, some of which is 
also affecting the nature of the remaining labor 
requirement. But relatively little attention has 
been paid specifically to improving the work en- 
vironment. 

The pyschological work environment is an- 
other important aspect of a job. Nonfarm em- 
ployers devote substantial resources to activities 
directed at maintaining good employer-employee 
relationships and worker morale. Through re- ' 
search and experience, considerable expertise in 
this field has been developed. The transferability 
of this experience to agriculture, where the labor 
force is smaller and the supervisory relationship 
is often different, has not been adequately inves- 
tigated. It is sometimes assumed that the close 
working relationship between worker and em- 
ployer on many farms makes this aspect of labor 
management unimportant. Yet surveys continue 
to show this to be a major labor problem on 
farms. ‘There has been little systematic research 
in agriculture into worker-supervisor relation- _ 
ships. 

(4) Competitive adjustments in farm occupa- 
tions will have to occur in the career aspects of 
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farm work. An important element in the career 
attraction of a job is security. An additional con- 
sideration, however, is the opportunity for 
growth and advancement. Seasonality, the small 
size of the farm labor force, and the entrepreneu- 
rial organization of agriculture all undermine job 
security and career growth. Nevertheless, 
through proper construction of the fringe benefit 
package, job classification, and remuneration pol- 
icies, or through the development of suitable 
farm employer or worker institutions, farm em- 
ployers must find ways to enhance the career sta- 
bility and attractiveness of farm work if they are 
not to alienate a large segment of the potential 
work force. 

Each of these aspects of farm employment will 
of course not be uniformly important to all farm 
workers. Such short-run payoff aspects as wages, 
hours, and working conditions will be of primary 
importance to seasonal workers, while the secu- 
rity and career aspects of the job will be impor- 
tant to permanent workers. Farm employers will 
have to structure jobs to be most appealing to 
the type of worker they are trying to attract. 


Farm organization and the industrial 
structure of agriculture 


Many of the measures required to contend 
with the industrialization of the farm labor mar- 
ket will increase employers’ investment and oper- 
ating costs. This will provide additional incentive 
for employers to undertake adjustments to im- 
prove labor productivity and reduce labor re- 
quirements. 

In some cases, policies of the sort discussed 
above will be required merely to maintain the 
present labor force; in other cases, a more com- 
petitive labor policy will enable employers to 
attract more productive workers or to im- 
prove productivity of existing workers. A prop- 
erly designed incentive payment plan, for exam- 
ple, may improve labor productivity and at the 
same time improve the worker’s income if the 
worker is capable of greater output. Improve- 
ments in farmstead organization, mechanization, 
and labor management techniques may effect im- 
provements in working conditions while improv- 
ing labor productivity and reducing labor re- 
quirements. 

Technological developments have -resulted in 
substantial improvements in average farm labor 
productivity in recent years. These improvements 
have of course not been uniformly distributed 
among all enterprises or all farm jobs. Some agri- 
cultural occupations, hand harvest of certain 
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fruits and vegetables, for example, have been vir- 
tually untouched by this increase in productivity. 
There has been far less progress in the develop- 
ment of labor management. techniques for im- 
proving the efficiency of hired Jabor use and the 
productivity of hired workers than in the devel- 
opment of mechanical and biological innovations 
for increasing labor productivity. 

The technological and managerial innovations 
fostered by rising labor costs will add to the al- 
ready considerable problem created by the pace 
of these adjustments, which has been so rapid 
that the capacity of the agricultural industry to 
produce has expanded faster than population 
growth and increased income could absorb the 
additional production. With the resultant de- 
pressed prices and earnings in agriculture, a 
great deal of family and hired labor that had bet- 
ter alternatives elsewhere has moved out of farm- 
ing. But this is a difficult adjustment to make, 
and agriculture is still characterized as an indus- 
try with excess resources, in particular man- 
power. This has produced the apparent paradox 
we are discussing today—-competition for work- 
ers in an industry with excess manpower. The ex- 
cess manpower occurs largely on small and mar- 
ginally efficient farms with an insufficient re- 
source and managerial base to become competi- 
tive in agriculture but with no viable alternatives 
for moving out of the industry. The competition 
for workers, on the other hand, is occurring on 
the larger, more efficient farms which are the 
backbone of commercial agriculture. 

These considerations lead to the question of 
the impact of the industrialization of the hired 
farm work force on size of firm and the industrial 
structure of agriculture. Perhaps the cost of la- 
bor market competition and legislation will place 
the farm using hired labor at a sufficient competi- 
tive disadvantage relative to those firms supply- 
ing most of all of their labor needs from the fam- 
ily that farms depending on hired labor will be 
driven out of business. Whether this occurs is 
partly dependent on technological developments 
and partly on institutional developments. On the 
technological side, it depends on the magnitude of 
future economies to large size and on the ability of 
employers to develop and apply managerial and 
supervisory innovations to improve the produc- 
tivity of hired labor and the attractiveness of ag- 
ricultural work. If the profit incentive is strong 
enough, it seems unlikely that these innovations 


would not occur. On the institutional side, it de- 


* ? These issues are discussed more fully in [3, 4]. 
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pends on the degree to which legislation, regula- 
tion, and possibly union work rules affect ad- 
versely the labor costs of large employers and the 
returns small farmers are willing to accept on 
operator and family labor. 

There is no evidence up to the present time 
that hired labor costs are threatening the com- 
petitive position of farms using hired labor. Farm 
operators and family workers appear nearly as 
much attracted to the earnings and working con- 
ditions of the nonfarm economy as their hired 
counterparts. On balance, it seems likely that in 
the long run the changes taking place in the la- 
bor market will augment rather than retard firm 
enlargement in agriculture and dependence on 
hired labor. 

National labor legislation and collective bar- 
gaining agreements could have considerable im- 
pact on interregional competition in agriculture 
and the competitive position of agricultural im- 
ports. There are wide regional variations in wage 
rates for farm work which would be reduced by 
the application of uniform national legislation or 
union agreements. This would cause substantial 
adjustment problems for employers and workers 
in low wage areas, particularly the South. On the 
other hand, there are some indications of in- 
creased foreign production of high labor-using 
agricultural products for import to the United 
States [12]. 


Farm workers 


As employers endeavor to improve their com- 
petitive position in the labor market, they will be 
driven to take actions to improve the quality of 
farm employment. Agricultural jobs will in- 
creasingly reflect the industrial model in the level 
of wage rates, duration of employment, fringe 
benefits, working conditions and job security. La- 
bor legislation and collective bargaining will pro- 
vide workers with additional protection and a 
means for improving their welfare. Removal of 
legal distinctions between the farm and nonfarm 
work force and the development of agricultural 
labor unions will give farm work added visibility 
and status, which may have some salutary effects 
on labor supply and will serve to improve the 
welfare of those remaining in the farm work 
force. 

However, rising labor costs will lead to further 
substitution of capital for labor and thus further 
displacement of hired workers from agriculture 
[10], primarily those with the least skills and the 
lowest productivity. These will include the el- 
derly, the disabled, some youth, and the “indus- 


trial dropouts” who are not physically or psy- 
chologically conditioned to the pace and disci- 
pline of an industralized labor force, all of whom 
will find the range of employment alternatives 
available to them increasingly restricted. 

For many of the workers displaced, the alterna- 
tive to agricultural work is no work; for them 
the evolution of the hired farm work force will 
not automatically bring progress. These are not 
workers who merely need retraining for other 
jobs; they are being systematically excluded 
from employment by the industrial rules. While 
the existence of such a group does not mean that 
labor policy of the last half century should be 
abandoned, it does compel society to make a sub- 
stantial effort to help them. Society does not have 
a very enviable record of anticipating and solving 
the problems of workers displaced from agricul- 
ture by technology. The events of the past de- 
cade have vividly demonstrated some of the cost 
of this lack of foresight. It is not too much to 
hope that society will now recognize its responsi- 
bility to assist those who are hurt by its efforts to 
help others. 


Consumers 


It is unlikely that productivity increases will 
entirely offset rising labor costs for all agricul- 
tural products. Because of the competitive indus- 
trial structure of agriculture, the initial impact of 
increased labor costs will be borne by employers 
in the form of reduced returns to immobile re- 
sources (employer’s capital, labor and manage- 
ment, and land). In the longer run as employers 
can make production adjustments, some of these 
increased labor costs will be passed on to con- 
sumers through higher product prices. Rising 
product prices will be shared by all producers in- 
cluding those relying primarily on operator and 
unpaid family labor; thus the effect will be to 
raise the labor returns to operator and family la- 
bor on those farms not hiring labor. Further- 
more, it is the larger producers depending on 
hired labor who will face the higher out-of- 
pocket labor costs and thus the initial adjust- 
ment decisions required by the changing labor 
market. , 

The rapidity with which labor costs are re- 
flected in higher consumer prices for any particu- 
lar agricultural product will depend in part on 
the organization of the market for the product. 
Where there is substantial concentration of pro- 
duction, and incidentally large employers, suffi- 
cient market control may already exist to permit 
the rapid transfer of increased labor costs to con- 
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sumers. However, the highly competitive struc- 
ture of the market for most agricultural products 
and the large producer-retail price spread suggest 
that the impact of rising hired farm labor costs 
will be neither rapid nor of substantial magni- 
tude. 

The advent of unionization in agriculture 
could affect the industrial structure of the indus- 
try and the extent and rapidity with which labor 
costs are passed on to the consumer [3]. Orga- 
nized labor is watching with interest the efforts 
to apply collective bargaining principles to price 
bargaining between agricultural production and 
marketing firms. Such a development if success- 
ful, would provide at the same time a mechanism 
for passing on increased labor costs to consumers 
and the organizational structure for agriculture 
that would facilitate collective bargaining by la- 
bor with employers. 

Consumers have been one of the principal ben- 
eficiaries of the economic deprivation of farm 
workers. In the long run consumers will be the 
ones who bear much of the cost of improving 
their weflare, both in higher prices for agricul- 
tural products and in public expenditures to as- 
sist those who are victims of adjustments created 
by farm labor market changes. However, it 
should be pointed out that the present situation 
has not been maintained without substantial eco- 
nomic and social costs in the form of reduced 
purchasing power, human suffering, and social 
unrest among hired farm workers. 


Institutional adjustments 


The industrialization of the hired work force 
will require changes in some of our agricultural 
and manpower institutional structures and the 
creation of new institutions to meet new prob- 
lems. 

The probable development of unions in some 
sectors of the farm work force will require many 
institutional innovations. Large-scale organiza- 
tion of farm workers will induce organization of 
their employers as farmers seek to strengthen 
their individual bargaining positions. Such orga- 
nizations, once created, could fulfill functions 
other than bargaining with labor unions. With 
the decreasing orientation of the rural labor mar- 
ket toward agriculture, changing skill require- 
ments, and the application of industrial work 
rules, agricultural employers’ organizations could 
provide a mechanism for achieving some pf the 
flexibility and other advantages of a large labor 
force, such as recruitment, training, provision of 
group employee benefits, and even the supplying 
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of relief and emergency workers. Or the union it- 
self may be induced to undertake some of these 
functions. As has already been pointed out, insti- 
tutional structures developed to undertake bar- 
gaining for product prices may also undertake 
bargaining with labor unions. 

Methods for conflict resolution will have to be 
developed to deal with disputes between labor 
and management in agriculture. These will be 
needed both at the firm and industry level. At 
the firm level, grievance procedures will have to 
be developed that recognize the rights of workers 
as well as employers. At the industry level, if col- 
lective bargaining among farm workers develops, 
methods for conflict resolution will have to be 
evolved to protect the welfare of workers, em- 
ployers, and society, and to accommodate the 
unique aspects of agricultural production. This 
will not necessarily require ruling out the strike, 
which is after all the basic weapon of organized 
labor. But procedures for implementing the 
strike threat that will prevent irreparable damage 
to the instruments of production in the industry 
will have to be developed. 

Unionization, particularly of seasonal workers, 
if it is to be effective, will require union control 
of access to jobs and implementation probably 
through an adoption of the hiring hall principle. 
Means will have to be developed to insure that 
the unions operate democratically and that there 
is no ethnic or racial discrimination in access to 
agricultural jobs. 

Changes are occurring, and will have to con- 
tinue, in the institutions for making and exe- 
cuting manpower policy [5, 11]. Until recently 
rural manpower policy has consisted principally 
of income support schemes for farm operators. 
Much manpower policy seems still to be predi- 
cated on the assumption that rural and farm are 
Synonymous and that rural poverty and unem- 
ployment problems are principally those of farm 
workers. Rural manpower programming based on 
such an assumption is bound for limited success, 
because it is oriented toward the problems of a 
minority of the rural population. 


The agricultural establishment 


One of the institutions that will have the 
greatest adjustment to make to the industrializa- 
tion of the hired farm work force is what has 
been called the “agricultural establishment” [11]. 
I am referring to the wuniversity-government 
complex of professional agriculturalists in teach- 
ing, researching, extension, and administration, 
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which includes most of us participating in this 
meeting. 

We have tended to view labor as a homoge- 
neous production input. To the extent that we 
have been concerned with farm labor, we have 
identified with the welfare of farm operators. We 
have in general ignored the emergence of and the 
problems attendant upon a permanent agricul- 
tural working class. But industrialization of the 
hired farm work force and social concern for the 
welfare of farm workers are giving a unique iden- 
tity to the hired farm work force and making 
clear the necessity for formalizing the relation- 
ship between labor and management in agricul- 
ture. 

There is a general lack of sophistication con- 
cerning farm labor among researchers, policy 
markers, society, and, for that matter, farm em- 
ployers. More is known about virtually every as- 
pect of agricultural production, processing, and 
marketing than about hired labor in agriculture 
[6]. I think it is safe to say that few agricultural 
colleges have an organized and functioning exten- 


sion capability for dealing with farm labor prob- 
lems. There is little formal instruction available 
dealing with agricultural labor management. 
While research resources devoted to farm labor 
problems have expanded considerably in the past 
several years, they are still pitifully small in rela- 
tion to our dearth of knowledge and in compari- 
son to research efforts devoted to other problems, 
including agricultural mechanization. As the evo- 
lution of the agricultural industry continues, 
hired labor must become a recognized part of the 
educational, research, and extension mission. 

A serious effort to find and implement solu- 
tions to the farm labor problem will entail an am- 
bitious research program. The magnitude of the 
effort required may in fact seem out of porpor- 
tion to the importance of agriculture in the econ- 
omy and of labor in agriculture. However, agri- 
cultural labor has been ignored for the most part, 
both by agricultural scientists and manpower 
programmers. Thus, a serious backlog of prob- 
lems has developed which will require a substan- 
tial effort to overcome. 
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Discussion: STANLEY M. KNEBEL, U. S, Department of Labor 


One might fault Dr. Holt for not presenting 
any innovative concepts explaining the industri- 
alization of the hired farm labor force, but I 
think he has performed a useful service in bring- 
ing together, and presenting as a cohesive whole, 
the many diverse elements that are affecting 
what appears to be an inexorable process. An ad- 
ditional factor that he did not mention, but that 
in my opinion is an important consideration, is 
the state of the overall economy. How much com- 
petition for workers is there from nonagricultural 
employers today with an unemployment rate of 5 
percent, compared to one or two years ago 
when the rate was under 4 percent? If the indus- 
trialization process itself were readily susceptible 
to empirical analysis, I suggest that we would 
find that the rate of industrialization, assuming 
such a statistical series could be constructed, had 
slowed down considerably during the past year. 

Along these same lines, I think I would give 
more emphasis than Holt does to the economic 
viability of rural areas as an element affecting 
the industrialization of the hired farm work 
force. Increasingly we find that the farm labor 
force is made up of nonfarm residents, and the 
proportion of total income derived from nonfarm 
wages continues to rise. Since 1964 the percent- 
age of hired farmworkers living on rural farms 
has declined from.34 percent to 26 percent, while 
the proportion of farm wage workers who also 
did nonfarm work increased from 26 to 37 per- 
cent. 

Holt offers a discursive analysis of the impact 
of industrialization and a logical sequence as to 
how the process affects the major economic com- 
ponents. I think he has given too great an aura of 
inevitability to the proposition that agricultural 
jobs will increasingly reflect the industrial model. 


While I am wholeheartedly in sympathy with 
the improvements in farm personnel practices 
listed in his paper, I do not altogether reject agri- 
cultural producers’ claims that they cannot afford 
the pay scales, annual income, and fringe benefits 
typical of most nonfarm industries. Agriculture is 
in most of its branches a low-profit, high-risk in- 
dustry, inescapably seasonal, and in poor posi- 
tion to pass on higher production costs to con- 
sumers, at least in the short run. I am afraid it is 
unrealistic to expect that agriculture will be able 
to improve conditions enough to attract many 
workers other than those with nowhere else to go. 

Of particular interest to me was Holt’s refer- 
ence to “our labor policy of the last half 
century,” because I was not aware that we have 
had a labor policy in agriculture. Decisions seem 
to be made ad hoc without reference to any ration- 
al, long-range policy objectives. In the Labor 
Department we seemingly seek to end migrancy 
through training programs and relocation pro- 
jects, yet the operation of our Annual Worker 
Plan facilitates continuation of migrancy. The 
Department of Agriculture is dedicated to the 
preservation of the family farm, yet sponsors the 
development of all sorts of expensive hardware 
that have contributed mightily to the wiping out 
of the family farm. 

I heartily endorse Holt’s indictment of the 
“agricultural estabishment.”’ Actually, I think he 
is being overly polite. Why should it be necessary 
at a meeting of social scientists to ask them to be 
concerned about what is happening to people; to 
engage in research that will tell us about farm 
labor at least as much as what we know about 
the economics of raising livestock or small grain 
production? 


Human Resource Development as Related to the 
Hired Farm Work Force 


CHAIRMAN: Wilis SLOAN, U. S, DEPARTMENT or LABOR 


Discussion: Franx Bogsrrr, Michigan State University 


ECHANIZATION of agricultural jobs is 
contributing to a decrease in the need for 
unskilled workers in the farm labor 

force. However, there is now a demand and very 
likely will be an increasing demand for a large 
cadre of skilled workers, both seasonal and year- 
round, to fill emerging jobs created by mechaniza- 
tion. The door to employment is rapidly closing 
for those persons whose only qualifications for em- 
ployment are a will to work and enough muscle 
to compete. 

In general, training has been a foreign concept 
for farm employers. until just recently. Modern 
farmers are now facing the problem that industry 
has faced in its earlier development: an excess of 
unskilled labor available but a shortage of skilled 
workers from which to select. Some method of 
training must be developed.to bring the skill of 
the labor force up to the level of the require- 
ments for employment. 

A number of problems make the job of retrain- 
ing difficult. Job titles and job descriptions in the 
Dictionary of Occupational Titles are out of date 
and do not reflect the skill needed by workers in 
agriculture. Thus, it is often hard to recruit per- 
sons for training programs with job descriptions 
that are unattractive and do nothing to elevate 
the self-concept of the individual. 

Another problem is the rigid role that farm op- 
erators take toward farm labor. Very often po- 
tential employers, in desperate need of additional 
trained employees have very antiquated ideas 
about worker rights, wages, personnel manage- 
ment, and other ingredients in the modern farm 
labor management scheme. It will do little good 
to develop skilled labor if they are to be treated 
as peons. 

A third problem is culture. Many of the dis- 
placed farm workers who want to retrain for jobs 
on farms are culturally different from the major- 


ity of residents, They may be Spanish-American, 
Negro, or others who now, for instance, are in 
the migrant stream. If retraining these persons 
for skilled jobs is to be effective, the community, 
as well as employers, must change their preju- 
diced ideas and accept these individuals into 
their communities. 

Finally, a suitable job classification and job 
hierarchy must be developed for modern agricul- 
ture that correctly identifies job requirements so 
that training programs can be developed to pro- 
vide essential skills and so that individuals who 
participate in the training can readily observe 
potential jobs with a future—jobs that are not 
dead-end and will contribute a not destroy, self- 
concept. 

Many other factors of course must be consid- 
ered in developing a retraining program for farm 
workers. However, if the above problems could ~ 
be overcome, real progress could be made toward 
attacking the problems of human resource devel- 
opment of American farm workers. A program 
could be developed that would assist unskilled 
farm workers to obtain basic education skills, vo- 
cational education skills, and social skills neces- 
sary for success as a worker on America’s mod- 
ern farm. The need for trained workers is urgent; 
the displaced -unskilled labor pool is growing 
longer every year; and the educational tools are 
available for retraining programs. The question 
is whether American agriculture can modernize ~ 
its approach to working with the hired farm 
workers in order to make retraining worthwhile. 
No longer will farmers or farm workers enjoy the 
opportunity to look at farming as a way of life. 
It is indeed very much a modern business opera- 
tion. However, the methods of handling employ- 
ess fall far short of those required for success in 
a modern business. 


Discussion: Dav C, Roxsnk, Texas A & M University 


Reasons for the lack of attention given to farm 
labor by the “agricultural establishment” in- 
clude: (1) Labor supplies have appeared to be 
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almost inexhaustible; (2) most agricultural insti- 
tutions identify with the commercial farmer, so 
that farm labor programs may appear to be a 
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“conflict of interest”; (3) farm operator de- 
mands for special farm labor projects have not 
been very “loud and clear”; (4) farm labor has 


` no organized lobby to speak or act on its behalf; 


and (5) analysis of labor situations is less 
amenable to computer model building. 

Questions have been posed concerning the 
training needed in order to prepare for advance- 
ment in agriculture. Certain farm workers could 
be retrained and relocated, provided that the 
right set of circumstances are kept in mind. Per- 
haps a quick review of the success accompanying 
a worker relocation program in Texas would il- 
lustrate this point. A total of 750 south-Texas 
workers were retrained in one-month classes over 
a period of 12 months starting in October 1967. 
Of these, 685 actually relocated to the Dallas 
area where they were employed as aircraft assem- 
blers. The employer normally expects a 40 per- 
cent turnover annually from direct hires. As of 
June 1970, a total of 54 percent were still em- 
ployed by the original employer, a much better 
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proportion than would be anticipated under reg- 
ular employing practices. Some undetermined 
number changed jobs but remained in the Dallas 
area. This is placed in perspective when one con- 
siders that about 90 percent were Mexican Amer- 
icans who have been considered as a category to 
be the least movable. We feel that this success 
rate is due to the following: (1) There was care- 
ful screening to get highly qualified individuals; 
(2) training took place at their place of resi- 
dence; (3) training was for a specific job with a 
specific employer, with location known at the 
time (over 10 percent decided they could not do 
the work or did not want to move during the 
training program); (4) counseling was provided 
during training, as well as for sixty days after re- 
location; (5) money was provided to help train- 
ees move and “settle in” at the new location; and 
(6) assistance was provided with locating hous- 
ing after relocating. It could be that a worker 
training program of a similar nature could be 
adopted for agriculture. 


* 


Organizational and Institutional Changes Needed in an 
Industrialized Agriculture: Bargaining, Unionization, 
Unemployment Insurance 


CHAIRMAN: JOHN R. WILDERMUTH, UNIVERSITY OF ARIZONA 


Discussion: Ronayp D. Knutson, Purdue University 


T this point in time the primary question for 
economic analysis with respect to collec- 
tive bargaining in agricultural product 

and labor markets is not whether these groups 
can effectively organize but what effect will ma- 
nipulation of collective bargaining policy vari- 
ables have upon economic activity. Analysis of 
this policy question is not simply a problem of 
noting the resulting change in the structure of 
the market and applying traditional static con- 
cepts of monopoly and bilateral monopoly to ag- 
ricultural product and labor markets. Both the 
negative policy implications of monopoly theory 
and the positive implications of bilateral monop- 
oly theory are subject to restrictive assumptions 
which need to be considered when applied to la- 
bor and agricultural product markets. 

Collective bargaining has broad micro and 
macro effects other than its direct effect upon 
price and output as indicated by appropriate 
modifications of economic theory. While many of 
these effects have been to increase worker pro- 
ductivity and reduce the need for certain welfare 
programs, bargaining groups have frequently 
placed make-work restrictions on employers and 
have not effectively dealt with the mechanization 
consequences of sometimes excessive wage de- 
mands. There is evidence to indicate that existing 


agricultural bargaining groups may have similar 
welfare enhancing and depressing strategy ten- 
dencies and effects. 

In terms of equity, there would appear to be 
little basis for discriminating against either agri- 
cultural labor or producer bargaining groups in 
comparison with their nonagricultural Jabor and 
business counterparts. However, to protect 
against labor exploitation of the agricultural pro- 
ducer, it would appear necessary to give the pro- 
ducer equality of bargaining power at the same 
time it is given to hired farm workers. Producer 
groups might then become the bargaining agent 
in both agricultural product and labor markets. 

From a policy standpoint, concern still exists 
with respect to the power of bargaining groups to 
exert excessive influence in both economic and 
political circles. At least equal concern and study 
needs to be given to the tendencies toward joint 
profit maximization in both labor and agricul- 
tural bilateral bargaining situations. An impor- 
tant policy question in this area is whether main- 
taining a competitive product market environ- 
ment, consistent with maximum input buyer re- 
sistance to joint profit maximization, is sufficient 
to neutralize excessive labor or agricultural bar- 
gaining group powers where they develop. 


Discussion: Bernar L. Erven, Ohio State University 


It is highly probable that part of the hired 
farm work force will soon have some form of un- 
employment insurance coverage. There is wide- 
spread support for extending this generally ac- 
cepted social insurance program to workers now 
excluded. Congress is very likely to soon recon- 
sider unemployment insurance for agriculture. 

There would be considerable variation in the 
impact of unemployment insurance on employers. 
Many employers would continue to be excluded. 
several likely consequences of unemployment in- 
surance for covered employers can be identified: 

(1) Unemployment insurance would increase 
the covered employers’ cost of production 
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through increased labor costs. Uncertainty con- 
cerning what the employer contributions would 
be has been a major factor in maintaining the ag- 
ricultural exclusion. The estimated average 1969 
state contribution ‘rate for all covered employers 
in the United States was 0.7 percent of total pay- 
roll, Several studies are under way to estimate 
probable agricultural employer contribution 
rates. 
The competitive position of covered employers 
relative to noncovered employers would be nega- 
tively, influenced. Additionally, the relative com- | 
petitive position of covered employers would be 
influenced by state variations in programs. 
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(2) The increased cost of labor would result 
in reduced employment. However, increased pro- 
ductivity of better quality labor would be an off- 


' setting factor to the increased per unit cost of la- 


bor. 

(3) Unemployment insurance should make 
agricultural employment more attractive. The 
net effect should be reduced recruitment prob- 
lems and a higher quality worker in agriculture. 

Unemployment insurance would further reduce 
the distinction between agricultural.and nonagri- 
cultural employment, thereby raising the status 
of agricultural employment. Benefits paid unem- 
ployed agricultural workers would reduce their 
dependency on welfare and other forms of relief. 

There might be reduced incentive to work be- 
cause of unemployment benefits. However, this 
should not be a serious problem, as benefits are 
usually equal to less than 50 percent of normal 
earnings, are temporary, and an unemployed 
worker must accept an offer of a suitable job. 

In addition to these general impacts, there are 
some impacts limited to particular groups of em- 


791 


ployees: 

(1) Regular agricultural employees have little 
unemployment. However, the unemployment rate 
of this group would likely increase through off- 
season layoffs. Their total income would be de- 
creased, because benefit payments would be con- 
siderably less than their regular earnings. 

(2) Interstate migrants would most commonly 
qualify for unemployment benefits. However, be- 
cause of multistate employment, they would also 
have a relatively high rate of benefit disqualifica- 
tion because of varying state qualifying stan- 
dards and employment credit transfer problems. 
Unemployment insurance would be an encour- 
agement to stay in the migrant stream. 

(3) Many casual agricultural employees 
would be unlikely to qualify for benefits because 
they lack sufficient covered employment, even 
though employer contributions may have been 
made on their behalf. The contributions would 
be very low for these workers because of em- 
ployer experience rating. 


Creating a Work Environment in which Farm 
Employment Is Competitive 
CHAIRMAN: Ray A, Murray, Univensiry or MARYLAND 


Discussion: C. C. Moxey, Cooperative Extension Service, University of Florida 


and usually is in response to the circum- 

stances of his job and the relationships 
he has with his supervisors and fellow workers. 
The kind of motivation that continues in the su- 
pervisor’s absence is not based on pay scale or 
other maintenance factors commonly known as 
fringe benefits. Motivation is more directly re- 
lated to a worker’s sense of achievement, his feel- 
ing of responsibility, opportunity for growth and 
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recognition, and other intangibles that are pri- 
marily the result of his relationship with his su- 
pervisors. The factors that contribute most to 
good employer-employee relationships do not 
cost money and the obstacles to good relations do 
not reduce costs. The most economical way to in- 
crease worker productivity is through supervision 
that recognizes, understands, and utilizes,;the na- 
ture of man. 


Discussion: Maurice E, VoLanp, University of Kentucky 


To be competitive in the marketplace today 
the agricultural producing unit must be an eff- 
cient user of land, labor, and capital. Tradition- 
ally agricultural economists have dealt primarily 
with land and capital, and only recently have 
they shown a concern for labor productivity. 
However, little concern has been expressed for 
the type of organizational structure of the pro- 
ducing unit in which labor productivity, includ- 
ing hired labor, might be maximized. 

We are all aware of the continuing trend to- 
wards industrialization in agriculture and that 
one of the consequences of this trend will be 
fewer farm operators who will be providing a 
smaller percentage of the total farm labor re- 
quirement. In my own state of Kentucky it is 
currently projected that there will be a decline of 
45 percent in the farm population during the de- 
cade of the 1960’s and a drop of 31,000 farming 
units to a total of 130,000 during the same pe- 
riod. A few years ago Reuben Hecht pointed out 
that “farming is the only major industry in 
which the entrepreneur and members of his fam- 
ily make up a major portion of the work 
force... .” [3, p. 1]. While this will remain the 
case, there will be a significant change in the com- 
position of the farm work force. In looking at the 
Michigan situation, Sturt states: 

In 1959-63, 80 percent of the agricultural labor 

force was supplied by farm operators and their 

families, and 20 percent of the Jabor was hired. 


. In 1980, approximately 65 percent of the 
agricultural labor will be supplied by farm op- 
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_ erators and their families, with approximately 
35 percent being provided by hired em- 
ployees ... [4, p. 9]. 


Others [2, p. 1238] have pointed out that: 


In the more distant future (say, three to five 
decades) when the organizational revolution 
(that is, agribusiness) approaches the plateau of 
its fulfillment, farm entrepreneurship will no 
longer be combined to any significant extent with 
working self-employment. Farmers will have be- 
come professional managers on their own ac- 
count or will have been displaced by manage- 
ments of integrated corporations that direct farm 
production and control input. 


While some welcome this trend, others are 
fearful of the consequences that it may bring. 
For the immediate future, it seems that one of 
our major concerns must be with learning how to 
maximize the productivity and satisfaction of. 
that increasing portion of farm labor that is 
hired by the farmer-entrepreneur with a rela- 
tively small work force, rather than the large, in- 
tegrated corporate operation. 

With the continued decline of the hired farm 
work force and the continued move towards in- 
dustrialization in agriculture, a whole series of 
research and education possibilities present 
themselves. The movement towards job specifica- 
tion, as presented by Becket [1], is one area that 
requires continued refinement through research 
as well as experience, especially as we move into 
large-scale training programs. The application of . 
existing labor-management knowledge from in- 
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dustry to the agricultural sector should be con- 
tinued, and additional research in the area of labor 
management in the total farm management per- 
spective is needed. Another area for research con- 
sideration deals with the place of “shared deci- 
sion making” relative to the total farm business 
enterprise between employer and employee and 
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the productivity of the enterprise. Also, it will be 
important to look more closely at the organiza- 
tional structure of various agricultural enter- 
prises to determine the feasibility of organiza- 
tional and enterprise adjustment to accommodate 
hired labor. 
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Administrative Capability ma Aedan Development: 
An Institution-Building Approach to Evaluation 


Savr M. KATZ 


opment programs, concluded a recent re- 

view of efforts to introduce new cereal va- 
rieties in less developed countries, depends on 
indigenous capability to administer their own in- 
stitutions [27]. This burgeoning recognition of the 
importance of administrative capability, often 
subsumed under such names as institutional 
change or structural improvement, raises a num- 
ber of major questions [15, 22, 27]. We shall 
restrict ourselves to three of them in this paper: 
Why is administrative capability important? 
What is its content? How might we evaluate it as 
a basis for improvement? The phenomena we are 
questioning are complex. We have to simplify 
and abstract major variables in order to deal 
with them in the limited compass of this paper. 
Agricultural, like general development is a pro- 
cess of building from what already exists. As a 
start we need to be able to evaluate existing con- 
ditions and capabilities. Our purpose is not to 
cover all the many aspects but rather to suggest 
an approach to the problems of evaluating ad- 
ministrative capability. The next step, not dis- 
cussed here, is to design improvements on the ba- 
sis of such evaluation. 

Underlying agricultural development programs 
are organizations. If the programs are success- 
fully administered, the organizations that carry 
them become institutions. That is, the organiza- 
tions survive to become viewed by their environ- 
ment as having intrinsic value and the innovative 
patterns they foster become normative for the so- 
ciety. Administrative capability, while the total- 
ity .of administration, is intimately associated 
with the building of such institutions. This study 
draws upon and adapts concepts from institu- 
tion-building research.* 


Te ultimate success of agricultural devel- 


“See Esman and Blaise [2]. This, and many other 
papers and studies, were prepared under the auspices of 
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Administration is used here, in the develop- 
ment administration sense, as the process of es- 
tablishing and attempting to achieve agricultural 
development purposes. We eschew the negative 
views of administration which sometimes mislead 
even the most perceptive agricultural developer: 
the “red tape view” of administration, with the 
emphasis on orderly channelling of events 
through rigid procedures; or the “household 
view” of it as simply storing a supply of 
brooms, shovels, and petty cash and keeping de- 
tailed records. Properly seen, administration is a 
part of the substantive action toward achieving 
developmental purposes. But what is the purpose 
of agricultural development? 


The Purpose and Importance 


The recent spate of publications on agricul- 
tural development and how it may be achieved 
often differ in their defined purpose. Three main 


purposes or strategies seem to recur frequently, 


although in varying mixes: increasing output, ex- 
panding farm income, and improving farmers’ 
welfare [6]. The first and most evident one is 
concerned with the goal of increasing output and 
productivity of the agricultural sector. This 
strategy has many variants. One is concerned 
with increasing the output of staple crops such as 
rice, corn or wheat to cope with periodic or ende- 
mic food crises. This is often expressed in terms 
of national or regional food and nutrition objec- 
tives. A second variant of the product strategy, 
especially in the early stages of development, are 
efforts to increase cash export crops, such as 
coffee, bananas, and cotton. As development pro- 
gresses the emphasis may shift to cash crops for 
domestic food and factory. 

The latter variant overlaps with a second well- 
known strategy which is aimed at expanding 
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farmers’ income. This purpose presumably con- 
tributes to both agricultural development and 
general national. development. The shift from 
. subsistence to cash crops enhances farmers’ in- 
come. It also sparks the transformation of agri- 
culture to a market-related operation with econ- 
omies of specialization and trade. The develop- 
ment of modern markets can greatly contribute 
to the development of other sectors as well as ag- 
riculture. In fact, improved farmer income and 
the creation of a mass market seem essential to 
overall national development. This is particularly 
important in the low-income countries, where ru- 
ral people generally form a majority of the pop- 
ulation. | 
The third major strategy stresses im- 
proving the general welfare of farm people. It 
also has a number of variants. One involves pro- 
viding expanded employment opportunities, ad- 
ditional possibilities for earning a livelihood for 
rural people. This is particularly important 
where the population is dense and is increasing 
rapidly. Such a strategy contributes to the pre- 
_ ceding goals of improved income and consequent 
expansion in purchasing power. It also contrib- 
utes to harnessing unused labor and developing 
unused land and other natural resources. A wide- 
spread variant of the welfare strategy, especially 
In Latin America, is that characterized as agrar- 
ian reform. This variant is concerned with modi- 
fying the social and political as well as the eco- 
nomic conditions of farm people. It is the broad- 
est of the strategies, being concerned not only 
with agricultural economics but with changing 
basic social institutions in a country. It usually 
includes a mix of elements from the preceding 
strategies. 

Whatever the emphasis and mix of purposes, 
they all require activities—sets of operating pro- 
Yrams—for their achievement. Such programs 
may be grouped in various ways. One way is to 
see them as concerned with: factor marketing, 

such as programs to make locally available im- 
proved seed, fertilizer, pesticides, and equipment 
at “appropriate” prices; production improve- 
ment, such as research, extension, and education 
programs that develop and make widely available 
the knowledge and skills to use the improved in- 
puts for increasing output and productivity; and 
product marketing programs to improve markets 
for agricultural commodities. To these there of- 
fen needs to be added related activities such as 
programs to ensure that the small producers and 
marketers do not lose their increased returns to 
rapacious landlords, money lenders, and tax 
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gatherers, and programs to change land tenure 
and local government arrangements.’ ‘The nature 
and mix of these programs will vary from country 
to country and from time to time, but programs of 
social action of the foregoing types are essential if 
agricultural development is to take place. 
Activities for agricultural development, like all 
planned purposive social action, require orga- 
nizations. As far back as recorded history there is 
evidence of such large complex development or- 
ganizations. This is how the Egyptian pyramids 
and Mesopotamian irrigation systems were devel- 
oped and maintained. Modern economic life puts 
particular emphasis on organizations that make 
possible specialization of tasks and exchange of 
goods and services. They make it feasible for a 
large number of people to carry out complex 
tasks related to each other and to the deliberate 
establishing and achieving of common purposes.* 
Large numbers of organizations, clearly, are re- 
quired to carry out the many activities of agri- 
cultural development noted above. Thus, there 
are organizations concerned with providing fac- 
tor inputs such as improved-seed multiplication 
stations; fertilizer, pesticides, and equipment dis- 
tribution agencies; and agricultural credit coop- 
eratives. Organizations directly involved in crop 
and livestock production include groups of pri- 
vate farmers, producer cooperatives, and agricul- 
tural collectives, as well as research and educa- 
tion organizations such as experiment stations, 
farmer advisory agencies, and vocational agricul- 
tural schools. Product marketing organizations 
include, as illustrations, crop collection and stor- 
age cooperatives, market information agencies, 
and marketing boards. A recent study, for exam- 
ple, describes 45 different governmental and 
quasi-governmental organizations as being of ma- 
jor importance in Venezuelan agriculture [28]. 


*See, in this connection, Mosher [16] “essentials” and 
“accelerators” for agricultural development. The es- 
sentials include farm products, constantly changing tech- 
nology, local availabliity of supplies and equipment, 
production incentives for farmers and transportation. 
Without these, he notes, agricultural development can- 
not take place. The accelerators, helpful but not es- 
sential, are education, production credit, group action 
by farmers, improving and expanding agricultural land, 
and national planning for agricultural development. 

? See, for example, the definition of organization in 
Pfiffner and Sherwood [19, p. 30]: 

“Organization is the pattern of ways in which large 
numbers of people, too many to have intimate face to 
face contact with all others, and engaged in a com- 
plexity of tasks, relate themselves to each other in the 
conscious, systematic establishment and accomplishment 
of mutually agreed purposes.” 
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Groups of related organizations tend to form 
multiorganizational systems around particular 
objectives. For example, an extension system 
concerned with increasing farm output and im- 
proving productivity is likely to develop from re- 
lated individual organizations such as experiment 
stations, schools to train extension workers, a 
government or quasi-government advisory ser- 
vice, and private farmer production improvement 
association. It may also include a credit orga- 
nization and fertilizer, pesticide, and equipment 
distribution agencies. Similarly, -a system con- 
cerned with product marketing may be identified 
as including commodity collection organizations; 
grading, packing, and other processing facilities; 
distribution organizalations at the wholesale and 
retail level; and various marketing regulatory 
agencies. A similar approach might be used to 
identify a multiorganizational system concerned 
with implementing the use of improved grain va- 
rieties. This, for example, might involve orga- 
nizations for developing and multiplying im- 
proved seed; providing irrigation, fertilizer, pes- 
ticides, and credit; transmitting production 
skills; and providing the farmers with price in- 
centives and: with facilities for drying, storing, 
milling, and transportation.* Often the key com- 
ponent units of the system are governmental or- 
ganizations. 

The government of an emerging country has a 
special role in efforts to achieve agricultural de- 
velopment. The constituted government is usu- 
ally best able to select major goals and policies, 
legitimate them as national objectives, and mod- 
ify them to meet changing conditions. Some ac- 
tivities, because of their non-income-producing 
character, like extension education for low-in- 
come farmers, can be carried on only by a public 
agency. Others, such as credit at low interest 
rates, require resources on a scale that can usu- 
ally be provided only by a government. Still oth- 
ers, such as marketing facilities, even when pro- 
vided by the private sector, require government 
regulation, such as for grades and standards and 
to ensure fulfillment of contracts. Finally, in 
most countries only the government has the over- 
all perspective and the power to direct and coor- 
dinate programs toward major goals. 

The government carries out its key role 
through a hierarchy of organizations. Its compo- 





“Compare with Smith [25], a document that discusses 
AID’s accelerated rice protluction program in Vietnam. 
Smith identifies the necessary activities and applies Pert 
and Line of Balance techniques. I have aa the 
activities in terms of organization. 


sition varies from country to country. Generally, 
it includes district organizations or field offices 
covering groups of villages; provincial or state 
organizations and sub offices; and national minis- 
tries, authorities, offices, and public corporations. 
The composition of organizations through and 
with which the government operates also varies 
greatly. They may be strictly governmental enti- 
ties, such as regulatory agencies and extension 
services; quasi-governmental agencies, such as 
credit cooperatives, agricultural credit banks and 
marketing boards; or fully private organizations 
that play an important role in implementing gov- 
ernment policies, such as local farmer societies 
and livestock improvement associations. The ex- 
tent to which the government can fulfill its key 
role in achieving the purposes of agricultural de- 
velopment depends on the capabilities of its indi- 
vidual organizations and groups of related orga- 
nizations. Let us now turn to the content of this 
administrative capability. 


The Content and Analysis 


To understand the content of administrative 
capability we need an analytic approach that can 
cope with its multitudinous elements and com- 
plex interrelationships. As part of the substantive 
action of agricultural development, administra-, 
tive capability is concerned with the functioning 
of a great many organizations, their relationships 
to each other, to their environment, and in par- 
ticular to the purposes of development. The ap- 
proach taken here is that of “systems.” This is 
similar to its usage by agricultural economists as 
an assemblage of elements that have ordered and 
recurrent patterns of interrelationships built 
around definable objectives or purposes. Systems 
are intellectual constructs that provide methods 
for categorizing, abstracting, and organizing data 
on human behavior and studying their interrela* 
tionships. The systems approach may be used at 
different levels of aggregation and’ for various 
purposes. Organizations and groups of organiza- 
tions interact in a system. An understanding of 
administrative capability will therefore be helped 
through a study of these individual and multior- 
ganizational systems [11]. 

Administrative capability varies with the char- 
acteristics gf the organizations involved in agri- 
cultural development. Unfortunately, the variety 
of organizations and the differing conditions un- 
der which they function preclude simple gener 
description and prescription. Experiment sta- 
tions, marketing cooperatives, and water manage- 
ment agencies do not, nor is it reasonable to ex- 
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pect they should, have the same characteristics. 
Even the same type of organization, say an ex- 
tension system, does not have the same charac- 
teristics in the Congo as in Chile. However, the 
systems approach can be helpful in suggesting 
three dimensions of organizational analysis. 
Without getting hung up on terminology, we may 
say that individual and multiorganizational sys- 
tems: first, have identifiable purposes; second, 
carry on certain functions; and third, are linked 
or related to their environment in various ways. 
The first dimension includes both substantive 
and instrumental purposes, The substantive pur- 
poses of increased output, expanded income, and 
improved welfare were alluded to earlier. Orga- 
nizations concerned with agricultural develop- 
ment propagate innovative patterns that are in- 
tended to contribute to these end purposes. How- 
ever, organizations also have the instrumental 
purposes of survival and of improving their abil- 
ity to propagate their innovations. For these in- 
strumental purposes the organization needs to 
become infused with value and the receptacle of 
group idealism; in Phillip Selznick’s terms, they 
must become institutions [23, pp. 21-22]. We 
further discuss institutionality below. 
Contemporary knowledge suggests the second 
, dimension, that every organizational system 
must carry on four functions if it is to be able to 
establish and achieve its purposes. These func- 
tions and the organization’s internal entities and 
relationships that accomplish them may be called 
its four functional subsystems.® 
First is the transformation subsystem, which is 
concerned with transforming inputs into the or- 
ganization’s outputs or payoffs. This subsystem, 
sometimes called the production, conversion, . or 
technical system, is a major and central part of 
any organization. In an extension organization it 
ewould involve converting the services of skilled 
people, financial resources, and physical facilities 
into educational output, such as advice to farm- 
ers, The transformation subsystem is equally 
identifiable in a financial organization, or a 
school, or an experiment station. It is also pres- 
ent, although harder to identify, in an organiza- 
tion whose purpose is to obtain support for 
agrarian reform. It is technical in the sense that 
it involves rationally determinable sets of input- 
output relationships. For example, to educate a 
given number of agricultural extension agents to 
a defined level of ability requires determinable 


5 Adapted from the generic types of organizational 
subsystems discussed in Katz and Kahn [8]. 
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amounts of money, staff, and other inputs. The 
time required can be estimated reasonably accu- 
rately. The transformation subsystem is the most 
evident one in any organizational system and is 
often used for characterizing the entire organiza- 
tion, such as schools, banks, and grain elevators. 
Second is the maintenance subsystem, which is 
concerned with maintaining the patterned behav- 


‘ior necessary to carry the transformation activi- 


ties. This subsystem has both internal and exter- 
nal aspects. Internally, it is concerned with main- 
taining the stability and continuity of the orga- 
nization. This involves the intra-organizational 
allocation of resources, such as finances, by a 
budgeting office and supplies by the procurement 
office in a way that will preserve the existing pat- 
terns of relationships. It also includes stabilizing 
behavior by the selective recruitment and indoc- 
trination of staff through personnel practices. Ex- 
ternally, the maintenance subsystem is one of the 
parts of the organization that deals with the en- 
vironment. It is concerned with obtaining the 
necessary inputs of supporting resources, such as 
personnel, budget, and operating authority, 
through enabling legislation. It is also concerned 
with the disposal of outputs and the linking of 
the organization to other organizations or groups. 

Third is the adaptation subsystem, which is 
concerned with the survival of the organization 
and its mission in the face of what may be a diffi- 
cult or changing environment. While the mainte- 
nance subsystem has as its major emphasis the 
internal stability and survival of the system as it 
is, the adaptation subsystem is primarily con- 
cerned with external continuity and the changes 
necessary to ensure this survival. It includes 
planning and evaluation, and research and devel- 
opment staffs, and public relations offices, all to 
help cope with the environment. _ 

Both the maintenance and the adaptation sub- 
systems can greatly affect the success or failure 
of the organization system’s development pur- 
poses. Properly structured, the maintenance sub- 
system can support and strengthen the innova- 
tion mission of the organizational system. Unfor- 
tunately, personnel in this subsystem, especially 
in older organizations, may become so concerned 
with protecting existing relationships and with 
the minutiae of operations that the developmen- 
tal innovations fall by the wayside. Similarly, the 
adaptation subsystem can foster the innovation 
mission by formulating and achieving implemen- 
tation of organizational modifications necessary 
to ensure institutionalization of the organization, 
even in a hostile environment. Conversely, the 
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subsystem may become so concerned with orga- 
nizational survival that it permits co-optation— 
giving outside groups, often hostile ones, a signif- 
icant voice in the organization’s operations—that 
dilutes or dissolves the innovation mission. On 
the other hand, the innovative patterns can be 
furthered through cooperation if it is skilfully 
managed. 

Finally, every organizational system requires a 
guidance subsystem to direct and coordinate all 
the activities of the organization. People in each 
of the three preceding subsystems tend to view 
their organization in different ways. Staff of the 
transformation subsystem tend to see the whole 
organization as a production enterprise primarily 
concerned with the technical relationships of pro- 
cessing inputs and producing outputs. Bureau- 
crats in the maintenance subsystem view the or- 
ganization as concerned with internal stability, 
continuity, and survival. The people in the adap- 
tation subsystem will stress the organization’s 
concern with its adjustment and contribution to 
a changing external environment. This kind of 
conflict is common in organizations. It is in the 
guidance subsystem that they are presumably 
managed and overall organization decisions are 
made and legitimated. Priorities, subtargets, tim- 
ing, unit responsibilities, resource allocations, 
and other details are specified—in a consistent 


manner, it is hoped-—-by those who operate the 


guidance subsystem. Communication of common 
understandings between decision makers and ac- 
tion centers are ensured there. The subsystem is 
also concerned that organizational performance 
is, in some specified degree, in conformity with 
the decisions and detailed specifications. The 
guidance activities may be all carried by one unit 
within an organization, or, as is more often the 
situation, there may be a number of specialized 
guidance units in the subsystem. In any case, 
these activities must be carried on consistently 
and continuously if the organizational system is 
to achieve its purposes." 

The third dimension of organizational analysis 
is environmental linkage. All organizational ele- 
ments function in an environment of other orga- 
nizations, groups, and individuals. They are 
linked to this environment by exchanges or trans- 
fers of people’s services, commodities, informa- 
tion, and psychological states. Four types of such 
linkages, or continuing transactions, can be iden- 
tified [2, 17]: (1) Enabling linkages are those 


"For a more detailed discussion of guidance acti- 
vities, see [9]. 


that relate the organizational system to authori- 
tative organizations, groups, and individuals. 
Such linkages authorize the establishment of the 
subject system and enable it to continue to oper- 
ate. They may be evidenced by what, in Latin 
America, is called its “organic law” and by the 
formal approval of influentials such as by coffee 
growers for coffee research stations. (2) Support- 
ing linkages encompass the flows of resources and 
products necessary for carrying on the system’s 
activities. Thus, the supporting linkages for an 
extension service may include relationships with 
universities to obtain skilled people and with 
budget offices to obtain the financial resources. 
They may also include relationships with comple- 
mentary organizations, for example, between an 


extension service and agricultural credit orga- 


nizations, where there are exchanges of services 
and coordination of activities. (3) There also 
are normative linkages that involve relationships 
of acceptability and influence associated with so- 
cietal values and norms. These are generally with 
groups such as political parties, religious orga- 
nizations, and special interest associations, which 
help set ideological norms for the society. Unless 
a land-tenure reform agency is acceptable to im- 
portant value-setting groups in the society, it is 
unlikely to be able to carry on its activities for, 
any length of time. (4) Finally, there are diffuse’ 
linkages that are hard to pin down and classify. 
For example, there usually are amorphous atti- 
tudes of generalized support or opposition to an 
organizational system and its activities which say 
that “an extension system is good” or that credit 
bank directors “only feather their own nests.” 

The distinction between the environment and 
the system itself, since they both involve patterns 
of regularities, depends on the purpose and focus 
of the analysis. Thus, individual farmers may be 
seen in two different ways. In analyzing the funce 
tioning of a cooperative credit organization, the 
farmer-members may be considered a part of the 
organization. On the other hand, an analysis of 
the multiorganizational agricultural credit sys- 
tem of a country might view farmers as the envi- 
ronment to which credit is supplied. 


The Evaluation Process 

The third major question raised in the intro- 
ductory statement was how to evaluate adminis- 
trative capability for agricultural development. A 
common approach is by identifying administrative 
obstacles to development [7, 26, 29]. This can 
be very helpful, but using lists of obstacles can 
also be very tricky. What at first appear to be 
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obstacles may be unimportant or even turn out 
to be advantages.” Obstacles are the symptoms; 
what we need to evaluate are the underlying pro- 
cesses, The approach adumbrated above for ana- 
lyzing administration through organizational 
systems suggests three dimensions to evaluate: 
purposes, functional subsystems, and environ- 
mental linkages.® 

Comparing system achievement with its sub- 
stantive purposes is a customary first dimenston 
of administrative evaluations. This is similar to 
what is sometimes called organizational effec- 
tiveness [20]. Data on what the system is doing 
or has done are compared with identifiable pur- 
poses, generally from interviews, observations, in- 
ternal operating data, published reports, and gen- 
eral development indicators. This method, how- 
ever, involves a number of technical problems. 
One is that organizational purposes are complex: 
some are manifest and others are latent. An agri- 
cultural bank’s avowed objective of providing 
credit to farmers is usually only a part of its pur- 
pose. There may be many other more or less hid- 
den objectives, such as fostering particular kinds 
of crop production; or helping particular types of 
farmers, say smallholders; or contributing to the 
power of the organization’s political sponsors. 
Unless such objectives are adequately identified 
by the evaluator, measurement of the degree of 
organizational achievement may be grossly mis- 
leading. Another problem is that achievement of 
purpose may be considered at many levels. Is the 
effectiveness of an extension service best mea- 
sured by the number of meetings extension 
agents had with farmers or the number of dem- 
onstration plots they were able to get going; or is 
it More appropriate to find out how many farm- 
ers in the given area have changed their produc- 
tion practices. Then again, perhaps we should 
look for the effects on agricultural output or on 
changes in farmers’ willingness to innovate as a 
result of extension activities. An associated prob- 
lem is finding suitable indicators of these 
achievements for different purposes and at differ- 
ent levels of evaluation. 

The second dimenston of evaluation is the ade- 
quacy and efficiency of the functional subsystems 
in meeting the expectations of the larger system. 
Adequacy involves determining whether facilities 
actually exist that can fulfill the functional needs 


' Hirschman, in a delightful article [4], notes and il- 
lustrates a variety of difficulties in the use of obstacles. 

"Much of what follows is drawn from the author’s 
publication [10]. 
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of transformation, maintenance, adaptation, and 
guidance. For the first three subsystems this in- 
volves tracing movements of resources and be- 
havioral states with detection of gaps and bottle- 
necks. For the guidance subsystem the decision 
paths might be mapped, specification channels 
marked, and communication and control net- 
works explored. Clearly, there need to be compo- 
nent units and relationships that can carry on 
these functions. However, even if these func- 
tional subsystems exist, they may not be particu- 
larly efficient. They may produce a low level of 
outputs relative to the inputs they use. Empirical 
studies suggest some of the characteristics associ- 
ated with functional capability of individual and 


_ multiorganizational systems. It comes as no sur- 


prise to economists that division of labor and 
specialization, where the system is large enough, 
are generally associated with better performance 
of most functional subsystems. There are also 
characteristics associated with the performance 
of particular functional subsystems. For exam- 
ple, a higher degree of performance seems present 
when mechanization is associated with the trans- 
formation system® and continuous assembly of 
output with the maintenance subsystem [21]. 
For the guidance subsystem a high degree of le- 
gitimacy seems to help decision making [1] as 
does a clear description of authority and respon- 
sibility in the specifications [12], a high degree 
of multidirectional vertical and horizontal move- 
ment in communication [12], and a high degree 
of sanctions (positive and negative) for guidance 
[24]. 

The third dimension, the environmental link- 
ages, as noted earlier, help evaluate the role of 
the organizational system in its environment. En- 
abling linkages may be appraised by examination 
of documents and legislation and through inter- 
views; as, for example, to determine the extent to 
which the organizational system is formally le- 
gitimated. The supporting linkages of resource 
flows can be estimated from budgetary and 
staffing data and operating reports. The same 
data, plus interviewing client individuals and 
groups, give some measure of outputs as do ap- 
praisals of competitive and cooperative relation- 
ships with other organizations. The normative 
and diffuse linkages are, of course, harder to as- 
certain. One way is by appraising the congruence 





* Supporting data can be found in [5]. This reference 
and the next five references for the stated characteristics 
in this paragraph, as well as additional caracteristics, may 
be found in [20]. 
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of the organizational system’s doctrines with 
the ideologies of major political parties, religious 
organizations, and interest groups. Another is 
by finding out through interviews what kinds 
of constraints on the organizational system’s op- 
erations are imposed by the views of outside 
groups, as well as any evidence that the organiza- 
tions’ doctrines, when differing with conventional 
views, is achieving acceptability. 

Evaluating administrative capability for agri- 
cultural development thus involves three dimen- 
sions of analysis: (1) establishing of organiza- 
tional purposes, the extent to which they are be- 
ing achieved, and especially their benefits to ag- 
ricultural development; (2) the adequacy and 
efficiency with which the organizational system 
transforms inputs into outputs and maintains 
and adapts itself, and, in particular, guides all the 
activities of the system; (3) how well the envi- 
ronmental linkages provide inputs, material and 
behavioral, and distribute the outputs. However, 
the three dimensions are intimately interrelated; 
they form a “gestalt.” It is readily evident that 
each of the dimensions affects, and is affected by, 
the other two. For example, resource flow link- 
ages affect the adequacy and efficiency of the 
functional subsystems, which affect the extent to 
which purposes are achieved, which in turn affect 
resource flows. Seen another way, the manner in 
which the subsystems function—for example, the 
extent to which the participation of employees 
and clients are engaged—will considerably affect 
both their influence on their environment and the 
achievement of organizational purpose. Adminis- 
trative capability, therefore, needs to be evalu- 
ated in all three dimensions taken together. This 
is no simple task. 

The institution-building approach assists in 
holistically evaluating on all three dimensions, 
with its focus on the instrumental purpose of in- 
stitutionalizing the organizational system and its 
mission of innovation. Institutionality of the or- 
ganization, according to the institution-building 
concepts, is evidenced by three criteria. First is 

the organization’s ability to survive. Associated 
with this, but perhaps more important, is the de- 
gree to which the innovational purposes of the 
organizations survive, although these two aspects 
are not necessarily synonymous and actually may 
be in conflict. Second is the extent to which the 
organization is valued by its environment as hav- 
ing intrinsic value. This may be indicated by the 
degree of its autonomy and influence. Finally, 
the third test is its spread effect, the degree to 
which specific relationship and action patterns 


embodied in the organization have become nor- 
mative for other social units [2]. Some of the 
recent studies specify a larger number of criteria. 
Hanson, for example, proposes seven: use of ser- 
vices, survival, support, respect and approval, | 
normative spread, autonomy, and innovative 
thrust [3]. These criteria of institutionality, 
whatever the number, involve analyses on all 
three dimensions—purpose, functional subsys- 
tems, and environmental linkages—bringing 
them together in instrumental terms. They pose 
considerable problems of measurement, as dis- 
cussed by Hanson, but provide a focus for evalu- 
ation of capability. . 
The empirical evaluation of capability is fur- 
ther complicated by other problems. Two of 
them will be briefly noted here before I close. 
First is the problem of national differences. Or- 
ganizations are made up of human beings with 
all their variabilities of values and attitudes, 
technological practices, and political predilec- 
tions. Every country has its own distinctive “na- 
tional style,” the way it carries on particular ac- 
tivities, and sometimes these differ markedly 
from those of other countries. In one country a 
senior official informs superiors of important oc- 
currences, and vice versa, at regular staff confer- 
ences and through formal written reports. In an- 
other, information transfer takes place at casual 
meetings over innumerable cups of coffee. Both 
methods may be equally effective and are what 
sociologists call functional substitutes; the given 
function may be fulfilled in more than one way 
[14]. As a consequence, the absence of a segment 
of the system or of its linkages may be mislead- 
ing unless there is some assurance that only they 
can fulfill a particular need and there are no 
functionally substitutable ones. This variability 
complicates comparison between different coun- 
tries and for the same country at different 
times, and it raises considerable question about 
the validity of using normative criteria developed 
in other countries or for other times without 
careful attention to functional substitutability. 
The second problem concerns the time horizon. 
Administrative capability to achieve some de- 
sired level of performance is generally based on 
an analysis of current and past system perfor- 
mance. From these some estimate is made as to 
potential ability to perform. Even assuming that 
current and past conditions have been correctly 
identified and analyzed, there is no assurance— 
in fact, there is a good presumption—that they 
will not remain the same. It is difficult to extrap- 
olate given behavioral patterns into the future, 
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especially for agricultural development which is 
essentially concerned with change and innova- 
tion. A change in the political party in power can 
result in great changes in the demands on, and 
behavior of, government organizations. This is 
complicated by the inadequacies and uncertain- 
ties of the data available. New information may 
drastically modify old data, and new events ren- 
der some activities obsolete. 


Conclusion 


We have taken a systems view of an institu- 
tion-building approach in order to better cope 
with the difficulties involved in evaluating ad- 
ministrative capability. That is to say, we have 
viewed organizations and sets of organizations as 
systems to achieve the purposes of agricultural 
development. We have attempted to define the 
scope of the work, abstract important elements 
and their relationships, and construct a simplified 
administrative model. The approach suggested 
here is consistent with what is proposed in the 
new Planning-Programming-Budgeting Systems 
being developed in the United States Federal 
Government and other places, and similar under- 
takings. Agricultural goals and objectives were 
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identified and the activities and the organizations 
that carry them, that contribute to these purposes, 
were characterized. The approach then facilitates 
a flow of information on the inputs (costs), out- 
puts, and functioning of the organizations en- 
gaged in agricultural development activities; and 
on the consequent benefits, or lack of them, re- 
sulting from these activities.”° . 

Evaluation is a continuing and essential part 
of the efforts to improve the administration; and 
an ongoing part of the larger endeavor to rede- 
sign and improve programs of agricultural devel- 
opment. It helps identify deficiencies in these ef- 
forts and suggests the reasons for them. On this 
basis, improvements can be designed and tried 
out. Evaluation of these attempts and other in- 
formation can then be used to make further im- 
provements, and so on. It is only with a con- 
scious recognition of the importance of adminis- 
trative capability and continuing evaluation as a 
basis for its improvement that the goals and 
strategies of agricultural development are likely 


to be successfully established and achieved. 


For a view of the PPB systems see [18] and an in- 
teresting collection of analytical essays in [13]. 
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Discussion: Cari H. Gorsca, Harvard University 


Two points made by the Katz paper commend 
themselves to all students of rural development. 
The first is that we—economists, political scien- 
tists, sociologists, etc.—will be forced to pay 
even more attention to the role of institutions in 
development in the future than we have in the 
past. There is a growing recognition that the dis- 
tributive consequences of a market-determined 
allocation of resources in periods of rapid tech- 
nological change may have undesirable social and 
political side effects. If these effects are to be mit- 
igated, however, it is important that we also be 
aware of the exceptional demands which special 
programs for small farmers, schemes for alleviat- 
ing regional disparities, the implementation of a 
more progressive tax system, etc. place on admin- 
istrative skills and the motivation of individual 
bureaucrats. 

The second persuasively made point is that 
trying to evaluate administrative ability is an ex- 
tremely complex undertaking. To begin with, 
there is the difficult question of trying to deter- 
mine exactly what the objectives of the organiza- 
tion—explicit and implicit—really are. Also per- 
plexing is the problem of ascertaining the eff- 
ciency of performance when similar bureaucratic 
functions are carried out in societies with tradi- 
tionally different modes of interpersonal conduct. 
The list of such complications is a lengthy one 
and provides a much needed sensitizing to those 
of us who have only recently begun to be con- 
cerned with the interaction of social and eco- 
nomic phenomena. 

Beyond these general comments, however, the 
usefulness of the subsystems and linkages that 
have been identified as tools for evaluation re- 
mains questionable; or to put it more charitably, 
the approach as it currently stands demands a 
wait-and-see response. This stems largely from 
the fact that it is still basically a descriptive ex- 
ercise and, as such, is incapable of providing the 
kinds of normative conclusions needed if one is 


to have a standard against which to evaluate ad- 
ministrative capability. 

The point can be made slightly more specific 
by referring to Katz’s definition of systems analy- 
sis as involving the creation of “intellectual con- 
structs that provide methods for categorizing, ab- 
stracting, and organizing data on human behav- 
ior and studying their interrelationships.” As a 
one-sentence description, this is probably as good 
as any. Unfortunately, the body of the text ad- 
dresses itself almost entirely to the first part of 
the definition and says almost nothing about the 
last, i.e., nothing about what I take to be the 
more fundamentally revealing aspect of the sys- 
tems approach, namely the specification of the 
way the variables in the model interact. More- 
over, and this is the root difficulty, without some 
type of theoretical framework regarding institu- 
tional behavior that would provide an aid in the 
identification of the constraints that relate the 
variables to each other, it is hard to see how the 
question of “interrelationships” can even be at- 
tacked. Something more explicit than several 
one-sentence asides and references to other stud- 
ies will have to be worked out in order for fur- 
ther progress to be made. 

I indicated earlier the need to suspend judg- 
ment on the exercise, and it does seem that this is 
where the paper leaves us. A number of the cate- 
gories Katz proposes are quite suggestive, and it 
may be possible to develop the trade-offs between 
various components of the system in such a way 
that one could at least speculate analytically 
about the effect of various exogenous changes on 
the path of an organization. This would be an ex- 
tremely helpful step. Indeed, for those of us en- 
gaged in trying to promote social and economic 
change, this possibility is generally more intrigu- 
ing than the question of efficiency in achieving 
the traditionally defined goals of most so-called 
“development” institutions. 


ADMINISTRATIVE CAPABILITY AND AGRICULTURAL DEVELOPMENT— DISCUSSION ./ 
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The chief reason for evaluating the adminis- 
trative capability of development agencies, I sup- 
pose, is to point out alternative courses of action. 
If this is the case, the most interesting problems 
of agricultural devélopment administration in 
poor countries have little to do with administra- 
tive organization of procedures. Instead, they are 
to be found in the social structures within which 
the institutions responsible for agricultural devel- 
opment must operate. 

This is clearly seen by reviewing the histories, 
objectives, and clienteles of some typical Latin 
American agricultural development institutions. 
Present-day national ministries of agriculture 
were created in Brazil, Chile, and various other 
countries at the end of the last century. Their 
primary purpose was to finance certain regula- 
tory functions such as disease and quality control 
previously carried out by private exporters and 
associations of large producers. Since their incep- 
tion the agricultural ministries have worked 
closely with the large landowners and associated 
commercial interests. Their personnel tends to be 
recruited from landholding families, They are de- 
signed to serve the needs of a Latifundia agricul- 
ture. 

During the 1930’s, when Latin American agri- 
culture was in serious financial trouble, the more 
aggressive commercial producers influenced gov- 
ernment policy towards stimulating production 
and controlling marketing, especially for export. 
The traditional agricultural ministries proved to- 
tally unsuited for these purposes. Hence a series 
of new public institutions were formed to provide 
financial and other assistance to this group of 
commercial producers. The State Agricultural 
Banks of Peru and of Chile, the Chilean Develop- 
men Corporation, and various commodity-ori- 
ented institutes in Brazil were all created during 
this peridd. These organizations were publicly 
financed but controlled by boards of directors in 
which their clienteles’ private representatives had 
predominant voice. 

More recently there have been growing politi- 
cal pressures to do something for small farmers 
and landless agricultural laborers. The older agri- 
cultural administrative organizations have been 
supplemented by “agrarian reform” institutions 
such as CORA (the Chilean Agrarian Reform 
- Corporation), INDAP (the Chilean Agricultural 
Development Institute), IBRA (the Brazilian 
Agrarian Reform Institute), and IERAC (the 
Ecuadorian Agrarian Reform and Colonization 
Institute). Operating with severe legal and bud- 


getary limitations and under the direction of 
boards of directors in which large landowners 
and other traditional interest groups often have a 
dominant influence, these new organizations have 
been entrusted with the task of aiding the unor- 
ganized and politically weak rural majorities. 
They have not usually been successful. 

On objectives Dr. Katz is not sufficiently clear. 
He mentions increased agricultural production, 
greater farm incomes, and improved welfare as 
being the main aims of agricultural development. 
My experience indicates, however that there is as 
much concern in Latin America with the goals 
of widespread participation in national social and 
political systems and with greater national inde- 
pendence. Moreover, political patronage, jobs, 
and personal gains for bureaucrats (often labeled 
corruption) may have even higher priorities than 
the formal objectives in many instances. While 
the large landowner and commercial clienteles of 
the traditional agricultural development institu- 
tions may identify their own interests with in- 
creased agricultural incomes, they are unlikely to 
be much concerned with achieving broader in- 
come distribution or independent participation in 
decision making by small farmers and farm la- 
borers. In any event, it is not enough to identify 
only ultimate goals. A development strategy, that 
is to say, a practical political plan, to reach these 
goals must be formulated and administrative ca- 
pacity evaluated within this context. 

The strictly organizational problems such as 
those Katz analyzes become relevant obstacles to 
expanding administrative capacities for agricul- 
tural development only after the most important 
structural obstacles have been eliminated. Then 
the lack of trained personne! becomes crucial. 
Agricultural institutions cannot fulfill their de- 
velopment objectives if more than a hundred sig- 
natures are required to perform simple functions 
such as importing and exporting. It becomes im- 
perative to eliminate excessive centralization and 
duplication. But one should keep in mind that 
the prevalence of these administrative “defi- 
ciences” in the poor countries is not due to acci- 
dent or ignorance; they are the logical outcome 
of the real purposes of the existing administrative 
agencies—-to serve the interests of their clien- 
teles. 

Seen in this light, I did not find Katz’s institu- 
tion-building model particularly helpful for eval- 
uating administrative capability. On the one 
kand, it is too abstract to give practical insights 
about alternatives. On the other hand, it is too 
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limited in scope to explain the really crucial ad- 
ministrative problems mentioned above. For ex- 
ample, his concern with the “maintenance” and 
the “adaptation” subsystems of a successful or- 
ganization must appear somewhat bizarre to 
many Latin Americans. Much of their adminis- 
trative apparatus was created some four centu- 


ries ago under the Spanish Empire of Charles V 
and has endured ever since; administrators in the 
developed countries could learn a great deal from 
this experience about the maintenance and adap- 
tation necessary for perpetual bureaucratic sur- 
vival. Administration for development, however, 
is another story. 


Discussion: Manvin P. Mmac ix, University of Wisconsin 


. There can be little question that administra- 
tive capability in the agricultural sector of devel- 
oping countries is an important topic. Clearly 
one reason for the widespread failure of the mas- 
sive-transfusion-of-physical-capital approach to 
development is that physical capital appears of- 
ten to have been applied in doses that were ex- 
cessive for the administrative capability of recip- 
ient countries generally; and presumably for their 
agricultural sectors as well, since so many devel- 
oping countries are predominantly agricultural. 
But to date we have little more than general im- 
pressions and anecdotal material on the impor- 
tance of administrative capability in the develop- 
ment process. There is a fairly large literature on 
administration in developing countries but so far 
almost no attempt to assess in any detail the im- 
pacts of administrative capability on agricultural 
development. We can be grateful that Professor 
Katz has provided a review of one approach to 
evaluating administrative capability in develop- 
ing countries. 

The approach reviewed has some serious limi- 
tations, however. There is an orderliness that is 
superficially appealing about the notion that ad- 
ministrative capability is made up of transforma- 
tion, maintenance, adaptation, and guidance sub- 
systems; but the critical test is how good this 
classification is relative to some other scheme for 
measuring administrative capability and for pre- 
scribing measures that will improve it. 

It is unfortunate that Katz’s paper offers no 
evidence in support of the classification it pre- 
sents, and there is only a weak and, on the whole, 
unconvincing attempt to show that it generates 
useful insights. The measurement of the effi- 
ciency with which inputs by the organization are 
transformed into payofis—the function of the 
transformation subsystem—is so fraught with 
data problems in developing countries that the 
usefulness at present of this approach is, at best, 
highly questionable. Data on agricultural acre- 
ages and outputs are extremely unreliable for 
nearly all crops in most developing countries, and 
there are a host of problems in identifying the rela- 


tive importance of change variables.. -when 
changes in agricultural productivity can be. rea- 
sonably accurately identified. Meaningful mea- 
surement becomes much more difficult still for 
those who would try at this juncture to quantify 
the maintenance subsystem, defined as the part 
of the organization that deals with the environ- 
ment, or the adaptation subsystem, which is not 
defined in this paper although there are com- 
ments that it is concerned with the organization’s 
survival and includes planning, evaluation, re- 
search, and development. 

Thus, the systems approach presented here is 
of limited appeal unless it can be demonstrated 
that no alternative approach-can be developed 
that would reduce or avoid the data problems in- 
herent in it. : 

Maybe it is greedy to ask for more than a 
sketchy description of one approach in a paper 
such as this, but let us return to some of the 
questions that might have been dealt with in a 
paper with this title. Even if we have very little 
quantitative data on the impact of administrative 
capacity on development, there is instructive quali- 


tative evidence. What do we know about the role 


of administrative capability where agricultural 
settlement schemes, cooperatives, and agricul- 
tural credit agencies have failed in developing 
countries? Another question is the extent to 
which cultural differences within and among de- < 
veloping countries—a point that Katz raises but 
does not develop—impede our ability to predict 
success of one type of administrative structure 
compared with another. How much is corruption 
a factor in reducing administrative capability? 
At this point we cannot go beyond saying that 
much of what has been written about corruption 
so far reflects important ethnocentric biases. 
Until we devise techniques of getting around 
the current data problems of developing coun- 
tries we are likely to make little progress in an- 
swering these questions, if only because we can . 
expect our professional colleagues to continue to 
give priority to problems that are measurable. 
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Time Series. Modeling of Economic Phenomena* 


Jonc Bæn anp ANDREW SCHMITZ 


oped and used by mathematicians, statis- 

ticlans, and engineers to examine time series 
phenomena have been applied to the study of 
economic time series. Time series models have 
been used both to identify the structure of a 
given stochastic process and to predict. Since 
time series models are of recent origin in eco- 
nomics, the. major purpose of this paper is to 
discuss some of the theoretical and. empirical 
aspects of a specific type of approach known as 
parametric. modeling.: This approach has re- 
cently been developed by Box and Jenkins [3] 
with major emphasis on’ prediction. Our con- 
cluding remarks will attempt to relate paramet- 
ric modeling to other available methods of time 
series analysis. _ 


t RECENT years some of the methods devel- 


Description of Time Series 


Suppose we are given a set of observations on 
an economic phenomenon through, time. As- 
sume each observation (x,) to be the realization 
of a random variable (r.v.) (X). Thus, if we 
have a time series with 50 observations (x78), 
these are observed values of 50 r.v.’s (X;’s). 
Under these assumptions, each r.v. X, will have 
a density function fy,(,), t=1, , ©. Tf the 
observations are statistically independent over 
time, the joint probability density function 
Ixy. ,xr(%y, +++, tr) =fx,(%1) +... -fzp (er). 
This model is usually called a purely random 
process. If the stochastic process is generated 
by r.v.’s that are not independent, we have to 
define the joint probability density function 
in addition to the individual densities as 
JZ arði °° e , er). It is this interdepen- 
dence (nonrandom sampling) which leads to 
time series models of a more complex nature. A 
stochastic process is either stationary or non- 
stationary. A distinction also can be made be- 
tween strictly stationary and covariance sta- 
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tionary processes. For strictly stationary pro~ 
cesses, we have fx,(x,) =fx,(a:) =fx(x) for all 
t, t’. This implies that the joint probability den- 
sity function is independent of historical time. 
The weaker condition of covariance stationarity 
implies that all fx,(~,) have the same means and 
variances. The joint probability density then 
has the first two moments independent of his- 
torical time. Since we are mostly interested in 
these moments, the weaker condition seems ap- 
propriate. In the particular case of normally 
distributed error terms, the two definitions of 
stationarity are equivalent. There are a variety 
of ways in which the time series can be non- 
stationary. Some special cases encountered in 
practice include nonstationarity in the mean; 
hence, the level of the process changes through 
time. There can also be nonstationarity in the 
mean and variance. The latter means that there 
is a simultaneous change in the level and slop- 
ing of the time series. 

For simplicity, only stationary time series are 
usually considered. This limitation is not as 
stringent as it may seem, since many nonsta- 
tionary processes (including the ones men- 
tioned above) can be reduced to stationarity by 
appropriate transformations. It should be 
pointed out, however, that detecting the type 
of nonstationarity present in a particular time 
series may be very difficult indeed. The assump- 
tion of stationarity (either before or after suit- 
able transformation) leads to a reduction of the 
number of unknown parameters in the joint 
probability density function of the r.v.’s in the 
time series. If we assume normality without 
stationarity, we have T means, T variances, 
and T(T—1)/2 covariances as unknown param- 
eters. With stationarity, there is only one mean 
and one variance, together with T(T—1)/2 cor- 
relations, to be estimated. 


Time Series Models 


The major emphasis in this paper is the use 
of time series analysis for forecasting. The 
simplest model arises when the time series is 
stationary and the successive observations are 
independently distributed. A “purely random 
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process” model, it presents no particular “fore- 
casting” difficulties. Problems arise in the more 
general (and realistic) case of statistical depen- 
dence over time of the r.v.’s involved. The fol- 
lowing models have been used in this context: 


Moving average models 
A first-order model is 


(1) Ke = u af Er — Oe 
where 


u= the mean of X, for all ¢ 
é=a parameter 


and 


e= the random component with 


Eves) = 0 for all ż 
E(es€e5) = g* if 7 = 0 
= 0 otherwise. 


Thus, the r.v.’s X, have the following auto- 
covariance function:} 


ERX: — #)(Xas—w)] =o +6) iff = 0 
= — fg? if Izl =1 
= 0 if || >i. 


A generalization of the above is the gth order 
moving average model:? 


(2) X, = up + e — Oren — ++ + batie 
Autoregressive models 

The simplest representation is 
(3) Xie n=pXm ute || <1 


where u and e, are defined as above and ¢ is a 
parameter, 

Thus, the r.v.’s X; have the following expec- 
tations and autocovariance function: 


Expectations: 

We rewrite the model as (1—¢B)(X:— u) =e, 
where Bis a lag operator such that BX:=X 1 

Thus, we get 


1 The autocovariance function of a stochastic process is 


defined as: 
E(X — u) (Xn — we) ] 


where u =E(X à. 
If the process Ís stationary, this function can be written 


E(X: — w)(Xus — w)] ™ Cov [X;, Kasl 


where j is called the lag. 
2? The autocovariance function is given in [8]. 
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€t 
1 — oB 
= e t oemi t pert e, 
so that E(X) =x for all t. 





= (1+ B+ eB? + -Ja 


X— u= 


Autocovariance function: 


gil 


E(X: — »)(Xuj — p) ] = ar e 





Again, the more general model includes a pth 
order autoregressive scheme:* 


a) Kem a= dr + 4) 
+ Xei ts + pX ep t+ ee 

As Box and Jenkins [3] have pointed out, an 
autoregressive model can always be used to 
represent a moving average series, but an infi- 
nite number of autoregressive terms are needed 
to represent a finite moving average model and 
vice versa. To reduce the number of terms to be 


estimated, a mixed autoregressive moving aver- 
age model is thus useful. 


Mixed moving average-autoregressive models 


The simplest case is 
(5) X: = pl — 6) + Xim + ée — beti. 
The expectation is 
es — Oey 
E(X;— u) = pe] =0 
( é a) 1— 4B 
where, again, BX sm X41. 


The autocovariance function becomes 
E[(X:— a) (Xus— a) ] 


pene 
= gt arr tent 
1— ¢? 


$= 8—0] 
= or [EEA] do 


Identification of Models 


Before estimating the parameters of time 
series models, often the data are first examined 
to determine which particular models to esti- 
mate. For example, a particular economic time 
series may exhibit only a-random walk behavior 
and therefore no parameter estimation is. 
needed. On the other hand, a mixed moving 


if7 = 0 





3 The stability condition and expressions for the auto- 
covariance function are given in [8]. 
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average-autoregressive model of specific order- 
ing may be the appropriate one. 

What is commonly done to identify which 
type of models to fit to an economic time series 
is to compute the autocorrelation function of 
the stationary series. The computed functions 
are then compared to theoretical autocorrela- 
tion functions for identification purposes [3, 8]. 
This aids in identifying what type of parametric 
model should be fitted to the data, If the series 
ig not stationary, preliminary steps are taken 
to reduce it to stationarity. 

The autocorrelation function is related to the 
autocovariance function as follows: 


El(X. — u) (Xs — 4) | a Yzs( J) 
E|(X: — n)’?] Yzs(0) 


for a stationary process where yzez(j) is the 
theoretical autocorrelation function. An esti- 
mate of the autocovariance function is given by 





Prz (3) ii 


Tej 


, 1 E am 
cl) = — >, (Xi ~ E(X — X) 
K wl 
where 
D 
X = — J X; 
ba 


thus, an estimate of ps.(j) is obtained as 


Cza) 


Car(0) 


Taj) = 





where frsz(7) is called the sample autocorrela- 
tion function. 


Some Examples of Parametric Time 
: Series Models* 


In this section we analyze time series of agri- 
cultural phenomena: daily hog prices, wheat 
yields, and daily hog supplies. These three ex- 
amples are listed in order of increasing com- 
plexity of the stochastic processes involved. 

The autocorrelation functions for the hog 
prices are shown in Figure 1 as computed from 
the original data and from first differences. Dif- 
ferencing was used because the autocorrelation 
function of the original data indicates non- 
stationarity. The particular kind of model sug- 

¿gested by the autocorrelation functions is the 
random walk model. This model can be ex- 
pressed as: l 


& 


t These examples are taken from (13] and [9]. 
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(6) Xi = Xi + Z: 


where Z= u+ e c; being the uncorrelated error 
terms defined previously, and u= E(Z.), for 
all ¢. 

To get the expected value and the autocorre- 
lation function of X, we derive the random 
walk model as follows from a purely random 
process, Z;: 


Xi = 21 

X = Zi + Za = Xit Z2 

Xi = Zit Zıt +Z: 
So, 


i 


X pt H Lee 


li 


E(X) = 2, E(Z)) 


j=l 


tu, 


and 
El(X, — iu) (Xa — teu) | = min (ty, te)oe*. 


First differencing of the random walk process 
clearly leads to a purely random process (which 
is stationary), since Z;=X,—X 1. Thus, the 
autocorrelation function in Figure 1 for the first 
differences of the original series 1s approx- 
imately zero throughout. 

In Figure 2 the autocorrelation functions of 
the wheat yield series and their first differences 
are plotted. The autocorrelation function of the 
original data suggests nonstationarity, which 
appears to be eliminated by first differencing. 





first differences 
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Autocorrelation functions for original data 
and first differences of daily hog prices, 
Kansas City, Missouri, 1964 
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Figure 2 Autocorrelation functions for original data 
and first differences of annual U. S. wheat 
yield data, 1900-1960 
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The autocorrelation function of the first differ- 
ences suggests that a first-order moving average 
model is sufficient to explain the series. This 
model was presented earlier (see equation (1)). 

Figures 3a, 3b, 3c, and 3d are concerned with 
the hog delivery series. This time series shows a 
more complex structure. The first graph points 
out a five-day weekly effect as well as the pos- 
sible nonstationarity of the series. One-day and 
five-day differencing thus seem appropriate for 
further investigation of the nonstationarity. 
The autocorrelation functions of these con- 
structed series are reproduced in Figures 3b and 
3c. Figure 3b suggests: 

(a) The high peaks at lag=5, 10, 15, 1°, 
indicate a weekly first-order autoregressive 
component. 

(b) The peaks are of almost equal height and 
so the weekly autoregressive parameter will be 
quite large, probably close to 1. 

(c) The peaks are depressed; that is, a line 
drawn through the peaks at lags 15, 10, and 5 
would be nearly horizontal and would not inter- 
sect the vertical axis close to 1.0. This suggests 
the presence of a weekly first-order moving 
average component, 

(d) There appears to be a first- or second- 
order autoregressive component within weeks. 

(e) The large magnitude of the autocorrela- 
tion function at lag=1 suggests that firstdif- 
ferencing is too strong a condition to impose on 
the model. 

In summary, the following model seems to 
emerge: 


(7) (1 — WB*)$,(B)X; = (1 — 5B)6,(B)e. 
Inspection of Figure 3b will now allow us a 
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better determination of the structure of ¢,(B) 
and 6,(B). This autocorrelation function sug- 
gests: 

(a) The deep trough at lag=5 confirms the 
existence of the weekly first-order moving aver- 
age component (1—6B*) in equation (7). 


b. The oscillatory nature of the autocorrela-. 


tion function apart from the trough at lag=5 
suggests a second-order autoregressive compo- 
nent within weeks. 

c. The oscillations are quite small in ampli- 
tude, and this may suggest the presence of a 
second-order moving average component within 
weeks interacting with a second-order auto- 
regressive component within weeks. 

Thus, the tentative final model can be writ- 
ten as: 


(1 ~ pB)(1 — 1B — $2B*) X: 


(8) = (1 — 6B)(1 — 91B — 6.B* Je. 


The undifferenced data were used in the anal- 


ysis in view of the above discussion. Simpler 
and more complex models were also tried, butit 
was found that the residuals from the above 
equation displayed an autocorrelation function 
closer to that of white noise and a sum of 
squares smaller than that of alternative models. 
Figure 3d shows the autocorrelation function of 
the residuals together with approximate confi- 
dence bands [1]. 


Estimation and Some Empirical Results 
Estimation procedures 


The identification procedure of the previous 
section allows us to eliminate many time series 
models from consideration and, more specif- 
ically, to get an idea about the orders of auto- 
regressive and/or moving average processes. 


-A 


The next phase in time series analysis is to 4, 


estimate the parameters of the functions sug- 
gested by the first step identification. For sim- 
plicity of the discussion we first assume that the 
model to be estimated cites only a moving aver- 
age process of first-order of the form 


Xt = ib + ér — Oei. 


For specified values of u and 8 the model can be 
used to cenerate a set of es from the observed 


Xps. Since E(e:) =0, a see value is e9=0. 
Hence: 


ce = Xa — H — bey 
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a. Original data 


$ 


c. Five-day differences 
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Figure 3. Autocorrelation functions of total daily hog deliveries for selected markets in the United States, 
1964 : S g 
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ican be obtained. These sums of squares can. ————— oo 

then be plotted for a grid of values of u and@ =‘ For a detailed description of procedures involved, see 

and contours of constant. sums of squares [8, ch. 5].. ae 
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Figure 4. Actual and predicted wheat yields for the United States, 1950-1966 (1950 — 1) 


venient starting values for u and @ are usually 
suggested by the autocorrelation function. 

Assume now that the model to be estimated 
contains only a first-order autoregressive 
scheme of the kind 


Xi = wl — p) + Xrm t ée 


The maximum likelihood method can be used in 
this situation (providing we assume the errors 
to be normally distributed) to yield asymp- 
totically efficient estimates. This method is 
obviously equivalent to minimizing the sum of 
squares 


S(u, ¢) = 2 (X: 2 u) — (X1 — w)]? 


and solving the resulting normal equations for 
fp and ¢. Asymptotic confidence intervals for u 
and ġ can be obtained using the fact that the 
estimates 2 and ¢ are asymptotically normally 


distributed and that an estimate of o is given 
by (1/T—3)S(f, $). Finally, a mixed moving 
average autoregressive model involves using 
both methods described above. From the identi- 
fication procedure, we again have a rough guess 
of the moving average parameters. For each¢ 
specific combination of values for the moving 
average parameters, we compute residual sums 
of squares and choose as estimates the values 
giving the minimum sum of squares. Then we 
estimate the autoregressive part of the model as 
described above.® 


Empirical results’ 


As discussed in the previous section, the 
“best” model for wheat yield prediction in the 





€ It should be pointed out that the éstimates obtained for 
the autoregressive parameters will not in general be con-@ 
stant any more [10, ch. 14]. 

7 These results are taken from [13], [9], and [2]. 
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Figure 5. Actual and predicted daily hog deliveries (last 40 observations for 1965) 


United States seems to be the first-order mov- 
ing average model (fitted on first differences). 
The estimated prediction equation for one- 
period forecasts is 


Xea” = E(X u) 
= 0.21 + X teal iia 0.502,4 


where é’s refer to estimated residuals. 

The éstimation was performed on yearly data 
for the period 1900-1960. The results of the 
projections and actual yields for the period 
1950-1966 are presented in Figure 4.8 Two pro- 
jected series are drawn, the first based on a 
starting point in 1900 and the second on a start- 
ing point in 1950. That is, the error term for 


(8) 





’ The projections given are not the same as in the 
Schmitz and Watts paper [13], in which there appears to be 
an error in the results reported. The corrected Theil coeffi- 
cients for parametric modeling for 1950-1966 aré .82, .74, 
.62, and .97, respectively. 


A goo and the error term for Xis are assume: 
to be zero. While the two predictions are sim 
ilar, the one based on 1900 seems to give a bet 
ter fit at the beginning of the forecastin 
period. 

In Figure 5 we present the daily forecasts an: 
actual values of hog deliveries based on the fol 
lowing estimated one-period forecasting equa 
tion: 

Aen = 1.44X, =— 0.47 X: + 0.90.X 34 

— (0.90 x 1.44) X75 
+ (0.90 X 0.47) Xi-4 — 1.528, 
+ 0.662). — 0.702: 
+ (0.70 X 1.52)@_5 
— (0.70 X 0.66)é:-«. 

The estimation of this model is based on th 

daily deliveries for the year 1964. The projec 


tions are made for the last 40 daily deliveries c 
the year 1965. The projections based on the tw 


(9) 
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Figure 6. Logarithms of monthly totals of inter- 
national airlines passengers with forecast 
made origin July, 1957, for 1, 2, 3,..., 
36 months. ahead 


starting points, beginning 1964 and beginning 
1965, did not differ materially for this case so 
that only one is reported. 

In Figure 6 we show the actual and forecast 
values of monthly totals of international airline 
passengers as prepared by Box and Jenkins [2]. 
The one-period forecasting equation is 


i” = Sit X e11 — X i3 
— 0.408: — 0.60211 + 0.24219. 


A comparison of Figures 4, 5, and 6 clearly 
shows that the “goodness” of prediction of 


X 
(10) 


these parametric time series models depends. 


greatly on the repetitive behavior of the sto- 
chastic process involved. Figure 6 exhibits a 
much closer fit between actual values and fore- 
casts than either of the economic time series 
presented in Figures 4 and 5. If the time series 
are not tightly structured, the predicted ac- 


curacy of time series modeling is greatly dimin 


ished. This can be expected, since the power of 


these models is based on the time dependence of 
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the observations. This built-in “memory,” how- 
ever, also prevents the models from forecasting 
abrupt changes occurring in the time series 
analyzed. 


Conclusions 

The overall purpose of this paper was to pre- 
sent some of the theoretical considerations of 
parametric time series modeling and some em- 
pirical applications to economic phenomena. 
Parametric modeling is designed for forecast- 
ing; spectral analysis is not. However, spec- 
tral analysis is useful to help identify the prop- 
erties of an economic time series, which aids 
in the final model fitting procedure. As is 
well known, exponential smoothing has also 
been used by Winters [14] and others to forecast 
economic phenomena. It has been suggested by 
various authors, however, that the parametric 
modeling approach is much more flexible than 
exponential smoothing. Parametric modeling 
can be applied with more success than expo- 
nential smoothing to forecast complex economic 
time series because the method takes into 
account the structure of the stochastic process. 

As a forecasting tool in an economic.context, 
parametric modeling should be judged on its 
ability to provide “good” forecasts. It can be 
compared directly to structural models used in 
econometrics if the latter are also used to pre- 
dict. However, the parametric modeling ap- 
proach does not purport to “explain” economic 
phenomena. Also, parametric modeling and 
econometric models can be used in a comple- 
mentary fashion where the former is used to 
predict values of exogenous variables. However, 
in view of the costs involved in construct- 
ing elaborate econometric models, parametric 
modeling may well prove useful by itself if the 
sole purpose is.economic forecasting. 
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Bieri and Schmitz present a brief description. 


of the work of Box and Jenkins and apply the 
procedures to several economic time series. I be- 
lieve it is fair to say that these procedures are 
not new. Differencing is one of the standard pro- 
cedures for removing a trend in the mean. Tint- 
ner [2], in the variate difference method, de- 
fined a procedure for determining the degree of 
differencing required. While furnishing a guide, 
this theory never found widespread use primarily 
because of its dependence upon the assumption 
that the original errors were not autocorrelated. 

While the digital computer has made the fit- 
ting of autoregressive and moving average pro- 
cesses easier, such fitting is hardly new. To place 
the present discussion in historical perspective, 
Tintner [1, p. 288] quotes the 1938 study of 
Wold{[3] wherein Wold fitted a moving average 
process to the famous Beveridge wheat price in- 
dex. 

The contribution of Box and Jenkins seems to 
have been in putting things together in a format 
easily understood and in emphasizing the testing 
and diagnostic aspects required in an entire anal- 
ysis. Rather than attempt a formal procedure for 
determining the degree of differencing required, 
they have chosen to suggest an investigation of 
the empirically calculated autocorrelation func- 
tion for the differenced series. Certainly one will 
also wish to observe the differenced series and 
perhaps the empirical spectral density as well. 
Subjecting the residuals from alternative fitted 
models to similar analysis, one is able to select an 
acceptable model. I feel that this model is not 
unique and that several models will often prove 
equally satisfactory. 

In looking at the autocorrelation functions for 
hog deliveries, I must confess that the authors 
saw more in these pictures than I. The large neg- 


suggest a moving average process with negative 
coefficients. It is clear that there is a strong 
“cyclical” behavior associated with the days o: 
the week. But whether this is best described as ¢ 
perfectly repeatable component, a moving 
average, or autocorrelation model is not clear tc 
me. Likewise the nature of the within week be 
havior is not at all clear to me from the picture. ] 
would have tried several models and then choser 
the one of best fit. 

The forecast based on a moving average pro- 
cess is an exponentially weighted average of al 
previously estimated errors. This presents e 
problem in initiating such forecasts. What is the 
estimate for the errors preceding the period ol 
observation? The authors, following one of the 
suggestions of Box and Jenkins, set these equal 
to 0. This naturally results in a somewhat less 
efficient prediction for the first part of the period 
than for the latter. Thus we would expect the 
prediction using all of the deviations from 190C 
to 1949 to be superior to that which set all of 
these deviations equal to 0. 

In the paper by Haidacher and in other papers 
by the present authors Thiel’s U-statistic has 
been quoted. The forecast error associated with 
parametric modeling makes a proper denomina- 
tor for a statistic evaluating the forecast perfor- 
mance of an economic model. The procedure uses 
only past observations of the series itself. Thus 
the forecast error is the error that a person com- 
pletely uninformed in economics can be expected 
to obtain. An economic model adds information 
only if it can reduce the forecast error below this 
point. The use of the preceding observation as a 
predictor (as in Thiel’s U-coefficient) assigns, I 
believe, an unrealistic level of naivete to the fore- 
caster. Any careful investigator should be able to 
attain a forecast error not differing greatly from 


ative autocorrelation associated with a lag of one those obtained in this paper. . 
in Figure 3d and a lag of five in Figure 3c do 
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Some Suggestions for Developing New Models from Existing Models* 
Ricaarp C. Hamacner 


connotation of some degree of dissatisfac- 

tion with “old” forecasting models. I imag- 
ine that it is not so much a dissatisfaction with 
the old models as with their forecasting perfor- 
mance. No doubt this judgment of performance 
is based on some evaluation, and this would 
imply the existence of some criteria. After some 
thought on this issue, one might well raise the 
question of whether the dissatisfaction is justi- 
fied. Figuratively speaking, if one constructs a 
very good dump truck which consistently fails 
to win auto races, what justification is there for 
the dissatisfaction based on a judgment of poor 
performance? 

In order to isolate the possible reasons for the 
performance and subsequent dissatisfaction, 
some examination of the process by which fore- 
casting instruments are developed is necessary. 
In this regard, I am largely limiting myself to 
what might be loosely defined as econometric- 
based models. For this purpose I have charac- 
terized the process as consisting of the follow- 
ing elements: 

(1) the objectives in the particular problem; 

(2) the conceptual model of behavior—that 
is, the model resulting from the application of 
theory to the economic behavior of interest; 

(3) the techniques for implementing the 
conceptual model and deriving a forecasting 
instrument—that is, econometric, mathemat- 
ical and statistical techniques; 

(4) the selection of data; 

(5) the synthesis of (1)-(4) into a logically 
consistent system. 

The root of the problem would appear to 
reside with these elements. The following alter- 
natives are considered: (A) If the system has 
been rigorously and appropriately applied and 
one then concludes that forecasting perfor- 
mance is unsatisfactory, one can reject the gen- 
eral approach or modify some element of it. 
(B) Conversely, if the system has not been 
rigorously and appropriately applied, through 
error, ignorance, etc., forecasting performance 
is likely to be poor, but the basis for a meaning- 


[me in the title of this session is the 
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ful evaluation or conclusion with respect to 
forecasting performance is diminished, if not 
precluded. The general thesis of this paper is 
that the implied dissatisfaction with perfor- 
mance is more a result of alternative (B) than 
(A). 

In discussing this issue the explicit focus will 
be primarily on the elements (1), (2), and (3), 
with heavier weight on the latter two. Element 
(5) will not be treated separately, but I shall 
attempt to introduce it in the discussion of 
other elements. Element (4) will not be treated. 
The order and weight assigned in this approach 
are not meant to imply relative significance or 
importance of the topic. For example, I con- 
sider the selection of data as one of the most 
crucial elements, but this topic has been treated 
at length elsewhere and, in particular, I would 
recommend the work of Morgenstern [9] as a 
prerequisite for any one interested in conduct- 
ing applied economic analysis. 

The coverage of each element is admittedly 
selective, not exhaustive, and probably biased. 
I will attempt to point out areas of weakness in 
the procedure and illustrate some of these with 
examples and offer a few suggestions for im- 
provement. To avoid possible misinterpreta- 
tion, perhaps a few other prefatory remarks are 
in order. In this discussion I have assumed that 
the focus is on the bulk of work in price anal- 
ysis and forecasting done by agricultural econo- 
mists. In doing so I am cognizant of the diff- 
culty presented by the fact that many agricul- 
tural economists are also members of other pro- 
fessional societies. Some of my comments are 
rather critical, but this should be tempered by 
the fact that I consider myself a member of the 
group to which these remarks are directed. And 
even though my comments with respect to fore- 
casting are sometimes critical, this is not meant 
to depreciate in any way some of the very good 
work in the development and estimation of ex- 
planatory models; the present concern is with 
forecasting models and their performance. 


‘The Objectives 
The importance of the objectives in obtaining 
a solution to any nontrivial problem cannot be 


overemphasized. In fact their role is so crucial 
that it is dificult to see how they can be lost 


, sight of so easily; but unfortunately it happens. 
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I have the impression that part of the problem 
in forecasting may be attributed to this. 

It is imperative that the objectives be clearly 
enough defined so that the extent to which any 
information contributes to the solution can be 
assessed. In other words, what are the informa- 
tion requirements, or what constitutes “useful 
knowledge” in Marschak’s [5, p. 1] terminol- 
ogy? An answer to this question must come 
from the statement of the particular problem 
and decision framework in which the informa- 
tion will be used. In most cases this will not 
prove to be a simple task. 

Forecasting plays a major role in short- and 
long-run outlook work. But what kind of infor- 
mation constitutes useful knowledge in this 
area? In 1966 a major session of our annual 
meeting was devoted to the question of whether 
outlook was meeting today’s needs. One sugges- 
tion made by both Bottum [1, p. 1156] and 
Timm [11, p. 1181] was that probability fore- 
casts as opposed to point projections were 
needed. How many empirical studies in price 
analysis have focused on this as an objective in 
the last ten years? I don’t know, but my guess 
would be that it is a minute proportion of the 
total studies in this area. 

Bottum [1, p. 1155] also suggested a need for 
greater accuracy in forecasts. This raises 
another issue inherent in the overall question 
of what are the information requirements, 
namely, the problem of judging performance. 
What is accuracy and how do we measure it? 
Do we use one of Theil’s U-coefficients [13, ch. 
3; 12, ch. 2] and if so which one? Or is a measure 
of squared or absolute deviations appropriate?! 
Or are turning points the relevant considera- 
tion? Again, one is driven back to the decision- 
making framework in which the information is 
to be used to develop meaningful criteria for 
evaluation. Theil [12, 13, 15] has demonstrated 
this rather clearly and indicated the direction 
for proceeding. The difficult problem is that of 
specifying the decision process in sufficient 
detail. Specification of the information require- 
ments will also prescribe to some extent the 
techniques and procedures to be employed in 
analysis and I shall touch on this later. 

At this point we might ask what evidence 
would indicate that these factors ‘have not been 
kept in mind. Examination of 28 of the most 


recent issues of our Journal, including proceed- 


1 For an interesting example concerning the application 
of a variant of the squared-error criterion, see [16]. 
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ings, revealed the following approximate re- 
sults. 

In 19 different issues there were 41 articles 
that focused on some aspect of price analysis. 
Eleven of these dealt more or less with predic- 
tion, projection, or forecasting. Of the 41 ar- 
ticles, 39 focused on estimation of economic 
relations; of these, 9 did some sort of projection 
or forecasting. Not more than 5 indicated ex- 
plicitly that forecasting, prediction, or projec- 
tion was an initial objective, or gave any serious 
consideration to it, 

Thus, in less than half of the articles in which 
some sort of prediction work was done was this 
recognized as an explicit objective. And al- 
though one may contend that it is not necessary 
to make such statements, there are other 
aspects of the studies which would support the 
contention that forecasting was more an after- 
thought than an objective. 


The Techniques and Their Application 


While our Journal is certainly not the only 
source of published work in our profession, the 
evidence cited above lends support to the asser- 
tion that the primary emphasis in price anal- 
ysis work has been on estimation per se and not 
on forecasting. 

The apparent consequences of this are that 
emphasis is placed on the utilization of tech- 
niques that provide estimators of structural 
coefficients with desirable properties. These 
techniques are then used to “dredge’” the avail- 
able data in an attempt to obtain estimates that 
are ‘‘mostly of correct sign and acceptable mag- 
nitude.” 

The problem with this is that if the objective 
is to obtain forecasting instruments that meet 
certain performance criteria, it is not at all 
clear that such procedures will lead to fulfill- 
ment of that objective other than by chance. 
In fact, Goldberger [3] develops a best linear 
unbiased predictor and shows that it is not 
equivalent to the best linear unbiased estimator 
in several cases. Also, the use of all available 
data in combination with the dredging tech- 
niques virtually precludes the development of 
legitimate probability forecasts or forecast 
evaluation. If one asks how the situation can 
be improved, this immediately raises the ques- 
tion of wHat factors might be responsible for 
the existing situation. Several factors come to 


2 For a discussion of some data-dredging procedures, 
see [10}. 
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mind. There is the Publish or Perish pressure 
combined with the criteria of acceptability for 
estimates mentioned above. There has been 
some recent consideration of this issue and pos- 
sible corrective measures in related social sci- 
ence disciplines [17], and perhaps this provides 
some basis for a note of optimism. Stopping 
with acceptable estimates leaves shining armor 
intact, whereas exposure to the harsh environ- 
ment posed by predictive performance may 
cause oxidation or corrosion to occur at a rapid 
rate. From an estimation view one can often 
legitimately obtain acceptable estimates for 
part of a complex system and ignore the rest, 
whereas this is often not possible in prediction. 
On a different plane data problems may be a 
very real constraint, particularly in large 
models. 

There is also the possibility that the neces- 
sary techniques may not be available, although 
I think this is not critical. The changes in focus 
in the econometric profession over time have 
been described by Hymans [6], and a recogniz- 
able shift in emphasis from estimation per se to 
model evaluation and forecasting appears to 
have occurred in the late fifties and early sixties. 
Several developments in technique and methods 
have accompanied this shift in emphasis. In our 
own profession, there seems to be a lag both in 
changing emphasis and adopaon of new 
methods and techniques. 

In view of the above, I would make the fol- 
lowing suggestions for improvement in develop- 
ing forecasting models. 

First, we need to reduce the lag in both 
(a) changing the emphasis from estimation as 
the ultimate objective to forecasting and pre- 
diction and (b) the utilization of existing 
methods and techniques consistent with this 
objective. Some examples are the use and eval- 
uation of Goldberger’s [3] proposed best linear 
unbiased predictor; the application of Hooper 
and Zellner’s [4] suggested approach for obtain- 
ing error of forecasts in multivariate models; 
application of Theil’s [14] information theory 
approach, such as that by Lev [8]; and, as out- 
lined by Judge [7], wider use of the Bayesian 
approach. 

Second, in the application of the techniques, 
I would suggest that some dredging of the tech- 
niques might also be fruitful. To ifustrate, I 
shall briefly sketch an example of the implica- 
tions of zero information for a special case in 
two-stage least squares (2SLS). 

Let 


(1) BY +AZ=U 


represent a system of G simultaneous equations 
in G endogenous (Y) variables and K exogenous 
(Z) variables. Suppose that |B| +0 and we 
obtain the reduced form 


(2) Y=r*eZ2+V 
where 
(3) m= ~ BIA 


Now suppose that the specification of coeffi- 
cients with zero values leads to the following 
naturally occurring? partition of zeros in B 
and A r. 


Bu | 0 
| a eee 
Bu | Bes 
(4) i 
0 | An 
á =| ———|——— 
rer 1 Ae 


such that the partitions of B and A are con- 
formable and the block inverse of B can be 
obtained. Then for (3) we would have the con- 
figuration’ 


| 
Bu ! 0 Q l Ais 
xs Pra ee ie aaa 
Bu | B24 Au | Az 
(5) | 
0 l Tig 
= meme =e meree F ae aa anea 
| 
F21 l T24 


which shows that some of the x coefficients are 
specified to be zero, a priori. 
Intuitively, it would appear that this infor- 


mation could be useful in both estimation and 


3 This supposition is made for expository convenience 
only and does not alter the implications for the more gen- 
eral case in which the partition may not occur naturally 
but may be obtained by appropriate interchange of rows 
and/or -columns of the system represented by (1). l 

4 Superscripts are used to designate submatrices of B7; 
Le. Bu= By; Ba =B; B® 2x — Byt BuBu. 
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in forecasting with such models. For example, 
while we know that the large sample properties 
will not be improved, intuitively one would 
think that this information could be used to 
advantage in estimation by eliminating exo- 
genous variables with zero coefficients in the 
first stage of 2SLS. Also on intuitive grounds, it 
would seem there might be some improvement 
in predictive performance. 


' The Conceptual Model 


A question usually raised is whether the con- 
ventional optimizing models of firm and con- 
sumer behavior are the appropriate basis for 
model specification. It seems that the crux of 
this issue is whether and to what degree the 
given model corresponds to the particular be- 
havior being studied. For any given problem, an 
answer to this question requires a thorough 
understanding of both the theory and the be- 
havior in the system being studied. I am of the 
opinion that the problem arises from the fact 
that expertise in each of these areas usually 
manifests itself in separate individuals. If there 
is any advantage to specialization, the solution 
to the problem would seem to be better coordi- 
nation and communication. However, the 
rather widespread and repeated use of these 
models suggests that most find this preferable 
to alternatives as a basis for model specifica- 
tion. 

Assuming that such models are appropriate, 
crucial questions remain regarding their imple- 
mentation, partially because of their lack of 
specificity. I shall consider two. 

First, since optimizing models are developed 
in terms of micro units while analyses focus on 
markets, an aggregation problem arises. Impor- 
tant aggregation problems also result from ag- 
. gregation over time and commodities that are 
virtually ignored. The problem has been ap- 
proached in two ways in applied work in price 
analysis: (a) development of market relations 
by analogy with micro relations, or (b) some 
explicit aggregation scheme. While I have no 
solutions to this problem, I believe we have 
relied too heavily on the analogy approach and 
as a consequence have failed to recognize and 
utilize useful information contained in our 
models. Since this is related to the next issue, let 
me return to it later in terms of an example. 

Second, in the analysis of agricultural prices, 
, a problem that has caused some confusion and 
has remained virtually unrecognized is the mat- 
ter of which “‘theory of demand” provides the 
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appropriate basis for model specification and 
what are the implications. That is, many agri- 
cultural commodities are in fact inputs in a 
more or less lengthy transformation process 
which produces consumer goods. Consequently, 
is the theory of factor demand, based on firm 
behavior, or the theory of consumer demand, 
based on consumer behavior, the appropriate 
basis for model specification, and do the alter- 
natives lead to different results? The problem 
has caused confusion in empirical work and, I 
would guess, has contributed negatively to the 
results both in estimation and forecasting. 
I have seen studies, often utilizing advanced 
econometric technique, in which it has been 
explicitly stated that the commodity in ques- 
tion was an input and concluding that the 
“theory of derived demand” was the appropri- 
ate basis for a priori specification of coefficient 
signs, etc. From this it is usually concluded that 
the cross-price elasticity for substitute factors 
is positive and the sign for final product price is 
negative. I am of the opinion that the villain in 
such cases is the rather widely disseminated 
notion of derived demand as the (Marshallian) 
consumer demand curve minus marketing 
charges. 

At this point I would like to draw upon some 
work by Brandow [2] to illustrate some of these 
points in a more specific way. Brandow em- 
ploys a two factor Cobb-Douglas type produc- 
tion function and a constant elasticity demand 
function, under stated assumptions, to derive an 
aggregate factor demand function of the form 


(1) Xi = B PPP 


Utilizing the same framework a profit maximiz- 
ing factor demand function for a firm can be 
obtained, which can be written as 


(2) ay = APP PP, 


where X, and xı are the respective aggregate 
and individual quantities demanded of the fac- 
tor; Pı is the price of the factor, Ps the price of 
a substitute factor, and P, the price of the final 
product; A and B are constants; and ay, œs, 6, 
Bı, By are the (constant) elasticities. In exami- 
nation of the coefficients of (2) we have 


be 
Qa = — m <0 
(3) oe E eT 
: 1 
4 ò = — > 
(9 1 F ba) 
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Figure 1l 


where bı, ba >0 are the respective coefficients of 
the inputs X, and X} in the production func- 
tion and 6,+8,< 1 for the firm. 

Clearly, under the given conditions these 


specifications contradict those of the derived. 


demand concept mentioned above and those 
derived by “analogy” to consumer demand, the 
latter two being identical. The conclusion is 
unchanged for an aggregate based on (2) under 
the simplifying assumption that all firms have 
identical demands. Thus, the question is raised 
as to which theory of demand and conse- 
quently, which a priori specifications are cor- 
rect. But, of even more importance and conse- 
quence is the question of how this will influence 
the “validity”? or “quality”? of the empirical 
estimates that are eventually found to be of 
“correct” sign and acceptable magnitude. It is 
interesting and instructive to carry this a bit 
further in terms of the “industry” demand 
function (1), by examining the cross-price elas- 
ticity, 


(5) Bs = bo(1 + e) 


where by is the coefficient of the second input, 
X in the industry production function, and e is 
the demand elasticity with respect to final 
product price. Diagrammatically, we have the 
relationship in Figure 1. 

This result simultaneously provides what 
would appear to be useful a priori information 
and raises further disturbing questions regard- 
ing “acceptable”? results, their validity and 
rationalization. 

For example, suppose that the conditions of 
the example were approximately correct in an 
empirical study and that the (unknown) abso- 


lute value of ¢ was slightly above unity. Utiliz- 
ing the theory of derived demand, say, our 
price analyst specifies 83 >0. Further, upon uti- 
lizing what is initially felt to be appropriate 
data and technique, the first empirical estimate 
turns out to be small in magnitude, negative in 
sign, and perhaps with small standard error. 
What conclusion will be drawn? Will the data 
or technique become suspect and multicol- 
linearity be blamed? Will some data transfor- 
mation be employed along with a second itera- 
tion? Will the initial result ever appear in print, 
and if so, what will be the accompanying ra- 
tionalization? What is the chance that a state- 
ment such as “we conclude that the cross elas- 
ticity, 6, is significantly less than zero” will 
accompany the result? The crucial question of 
interest in this session is: Given an answer to 
any one of these questions and the subsequent 
course of action, what are the implications for 
developing a forecasting instrument with ac- 
ceptable performance? 

On. the positive side, I would suggest that the 
information provided by some dredging of the 
theory may be useful. For instance, if the ana- 
lyst in our example has this information at his 
disposal, at least he will not be so eager to seek 
alternatives for the correct result. Additionally, 
he may be able to obtain outside information on 
the product demand elasticities and utilize this 
to formulate tighter a priori specifications, to 
introduce explicit restrictions in the estimation 
process, or to evaluate the final results. 


Conclusion 


If forecasting is the primary objective of our 
work in price analysis, we have probably 
strayed off course. We have often combined 
rather advanced technique with sophomore eco- 
nomics or erroneous economic logic to analyze 
complex real world problems. We have failed to 
dredge our theoretical and statistical models for 
information that may be useful in analysis and 
predictive work. To the extent that this is the 
case we have not given the approach outlined 
initially a very good test through application. 
Consequently, if performance is less than satis- 
factory we should not be surprised. On the con- 
trary, we should probably be both astonished 
and suspicious if performance turns out well. 

Thus, to develop new models with better 
forecasting performance we need to reorient our 
efforts and focus on forecasting rather than esti- 4 
mation as our primary objective. As a cau- 
tionary note, this carries no implication that we 
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should neglect the development of good ex- 
planatory models and a rigorous approach to 
their estimation as a basis for predictive work; 
the converse is more nearly the case. In addi- 
tion, I would suggest that we employ a level of 
theory commensurate with our level of tech- 
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nique and that we dredge these elements as 
well as the data. Also, we could benefit by view- 
ing the theory more as a flexible model that 
requires cutting and fitting to tailor it to the 
behavior being studied and less as a precast pat- 
tern in stone possessing some sacred quality. 
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Discussion: Wayne A. FuLLER, Iowa State University 


Dr. Haidacher attempts to separate the rea- 
sons for inadequate forecasting performance into 
what I choose to loosely define as (A) the model 
and (B) technical analysis. He has also at- 
tempted to divide the model into the statistical 
and the economic. While this division may be 
useful for. discussion purposes, I feel that the 
model as a whole must be considered in practice. 
For example, assumptions we make about the re- 
sidual in a regression equation are in reality eco- 
nomic assumptions. If all variables included in 
the analysis are autocorrelated and the error is a 
linear combination of variables not included in 
the analysis, is it reasonable to assume that the 
residual error is not autocorrelated? It is my im- 
pression that the success of economists in con- 
structing forecasting models is due primarily to 
their competence as economists and to .their 
knowledge of the phenomenon under study 
rather than to their abilities as statisticians. It is 


only fair, therefore, for Haidacher to conclude 
that the most important reason for inadequate 
forecasting performance is the economic model. 

I find myself in wholehearted agreement that 
the objectives of any study must be clearly de- 
fined and understood. This certainly does not 
mean that the objectives do not change during 
the study, but the probability of success of a 
study that commences without defined objectives 
is small. I recently had a graduate student who 
in the beginning of our discussion carefully out- 
lined his objectives so that I might understand 
what he was attempting to accomplish. He in- 
formed me that he had been taught this in his 
business administration courses. I foresee success 
for both this student and the school from which 
he came. 

I have not studied the articles mentioned by 
Haidacher in his comments on the listing of ob- 
jectives. However, I imagine I would have been 
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less harsh in my assessment. This might well be 
because I picture the objective of all research to 
be forecasting. Also, since the least squares pro- 
cedures typically used minimize the difference 
between the “forecast” and “observed,” these 
procedures typically minimize the observed error 
during the period. 

I also have reached the conclusion that one 
should use all of the available data in the model 
development and initial fittings. In most cases in 
economics there is not sufficient data to permit a 
split into two parts, one for estimation and one 
for testing; hence, I believe that one uses the 
available data as best one can and leaves the 
testing of the model to the new data as it be- 
comes available. Likewise, although the fitting of 
several models does invalidate the classical sim- 
ple probability statements, I do not find such 
testing undesirable. It is only through such ex- 
perimentation that new theory is discovered and 
developed. 

I would emphasize much less the best linear 
unbiased predictor of Goldberger. It is simply the 
application of classical least squares to data 
transformed such that the residual errors are un- 
correlated. 

The use of zero restrictions suggested by Hai- 
dacher can be expected to lead to increases in ef- 


ficiency of the two-stage least squares estimators, 
particularly if all endogenous variables entering 
an equation are subject to the reduced form re- 
strictions. Naturally if the entire system is esti- 
mated by maximum likelihood procedures the re- 
strictions are automatically incorporated into the 
estimation procedures. However, if someone is 
willing to specify the zero restrictions without 
specifying completely the remaining equations in 
the model, one can obtain more efficient estima- 
tors at the first stage by using these restrictions. 
The effect on the second stage is less clear. The | 
gains would be of order (1/n*) but this does not 
mean that they would be trivial in an applied sit- 
uation. 

The sort of analysis based on the work of 
Brandow is the type of economic information one 
should feed into the estimation procedure. How- 
ever, one cannot but notice the degree to which 
equations (3) and (4) depend upon the assump- 
tion that b, -+ by is less than 1. The nature of 
empirical returns to scale remains one of the 
largely unsolved problems in economics. 

In closing, I compliment Dr. Haidacher on 
providing us with a number of interesting items 
for thought while mildly chastising us for our in- 
adequacies. : 
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The quality of protection appropriate at a given 
time depends on technology, the economy, and 
the temper of our humanitarian concern [7]. 


R attach a great deal more concern to- 

day to the issue of consumer protection 

than we did just a few years ago. Evi- 
dence in support of this observation can be ob- 
tained in casual conversation with consumers, ut- 
terances from the business community, and sur- 
veying legislative activity and study commissions 
within government. I believe these are symptoms 
of basic and pervasive changes in our society. 
These symptoms of concern and unrest require 
our attention. But I think there is some danger in 
responding to them in the framework of our tra- 
ditional attitudes about our economy and about 
our consumers. 

Before addressing ourselves to the current is- 
sues of product safety, consumer choice, product 
and price information, consumer education, and 
procedures for consumer redress, it seems to me 
very desirable that we give some attention to un- 
derstanding the basic causes of our discontent. 
Are we at this position because of a general col- 
lapse of ethical behavior by the business commu- 
nity? In the era of high wages and negotiated 
work rules, are product quality and the character 
of service declining rapidly? Are increasing taxes 
and stepped-up inflation resulting in less buying 
power and therefore affecting the tenor of con- 
sumer attitudes? Or is the basis of our present 
consumer movement much broader and deeper 
and related to basic social and economic changes 
within our society? It seems to me that a sensible 
approach to consumer concerns must involve a 
rather thoroughgoing understanding of their na- 
ture and origin. The objectives of this paper will 
be: (1) to provide a general introduction to con- 
sumer problems, particularly in relation to the 
food industry; (2) to sketch some key consumer 
issues in the area of food distribution and con- 
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sumption; (3) to consider possible extension and 
research roles for agricultural economists. 


The Consumer Condition 


Today’s consumer faces a market vastly differ- 
ent from that approached by the consumer only 
one generation ago. Undoubtedly some of the 
frustrations and concerns grow from changes in 
the market. The market, however, has been a nat- 
ural object of analysis continually. As a result, it 
seems likely that we have focused more on 
changes in the market than on changes in the 
consumer. It may well be that the market has a 
significantly different meaning and role for to- 
day’s consumer because her income, her values, 
and her life style have changed significantly. For 
this reason at least a cursory analysis of the con- 
sumer condition is in order. 

Probably income level is the most important 
dimension of the consumer condition. We expect 
the level of real income to significantly affect the 
purchase decision. It is a major constraint to eco- 
nomic behavior in the economist’s explanation of 
consumer demand. But this traditional kind of 
economics may be classified as the economics of 
subsistence or survival. It is the science of 
matching scarce and limited means against un- 
limited wants and needs. It says nothing about 
limits of time and other activity which represent 
an important dimension of human behavior. It 
sees the consumer as the economic person. The 
pressure of the need to survive or subsist forces 
human beings to respond to this discipline. 

So we see that man is an economic animal pri- 
marily when he is hungry. If we could imagine an 
astronomical and fantastic rise in consumer in- 
come, there might be some point at which his fo- 
cus of behavior changed. He might have so many 
interests and so many things to do that the limit 
of time begins to be more governing than the 
limit of the budget. If that strange possibility 
ever happened, we might expect to see people 
switching money or budget for convenience on a 
broad scale. Such a situation would place the 
market in quite a different role. We would be liv- 
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Figure 1. Consumer disposable income per person, 1910-1965," projected to 1980 


“Each dot represents a centered five-year average. 


ing differently and appropriately developing dif- 
ferent expectations from the market. 

Oddly enough, this far-out hypothetical situa- 
tion has become a reality. Figure 1 shows the 
changes in per capita consumer income deflated 
throughout most of this century. This series of 
data, which is not a bad reflection of the changes 
in purchasing power or real income per person 
across society, shows several interesting charac- 
teristics. It is surprising how different the first 
third of this century was from the second third. 
Most people, if asked, would suggest that the 
first third of this century was a period of eco- 
nomic instability while more stable conditions 
prevailed during the second third. While that 
may be true in terms of cycles of business invest- 
ments, prices, and wage rates, consumer income 
during the earlier period was rather stable in 
terms of its buying power. 

For whatever reasons (aside from the present 
topic), income began to increase steadily and 
rapidly during the late thirties. It doubled by 
the early 1960’s and a projection by the National 
Industrial Conference Board [4] indicates it will 
double again before the end of this decade. Data 
for the period after 1965 indicate that disposable 
income per person has continued to rise steadily 
each year despite inflation and tax increases. Dis- 
posable income per person for 1969 is up over 12 
percent from the 1965 figure, [8, p. 195].2 


1 National accounting procedures do not’ measure all 
changes in real income. Household services performed by 
the housewife are not counted; yet when the housewlfe 


It goes without saying that when income dou- 
bles, the amount of income available for pur- 
chases beyond necessities increases much faster. 
How have these rapid increases in purchasing 
power been spread across the population? Figure 
2 illustrates changes in income distribution from 
1950 to 1967. While there is some slight shift 
from the highest income group to the lower 
groups, the essence of this picture is the surpris- 
ing stability of income distribution during this 
period of rapidly rising incomes. This means of 
course that the number and percentage of fami- 
lies moving into higher. income groups have 
changed markedly. Figure 3 shows family income 
in constant dollars of 1967 value between 1950 
and 1967. 

Although a family income of $7000 of 1967 
value probably represents a level of living above 


subsistence, one can not attribute much affluence | 


to family incomes below this level. On the other 
hand, family income levels above $7060 begin to 
include substantial amounts of discretionary pur- 
chase choices beyond those associated with sub- 
sistence. This measure of affluence, which 
reached only 23 percent of U. S. families in 1950, 


takes a job and hires a baby sitter, both sets of services 
are counted. This suggests that income statistics may 
exaggerate rising real incomes. On the other hand, the 
increases in quantity and quality of household services 
that are a-part of real income are not counted. Our 
underwear is now washed more frequently than in past 
generations simply because productivity in the household 
has increased along with industrial productivity. Since 
our accounting system does not accurately reflect all of 
these changes, it is easy to underestimate their magnitude. 
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had stretched to reach about 59 percent in 1967. 
Thirty-four percent of U. S. families had 1967 
incomes over $10,000. On the other hand, U. S. 
families with income less than $3000 declined 
from 28 percent in 1950 to 12.5 percent in 1967, 
More recent data show a further drop to about 
10 percent. These data give an indication of the 
anatomy of affluence. 


Life styles change rapidly 


A doubling of purchasing power has a pro- 
found effect on the way people live and think. 
For the first time in the experience of civilized 
man, the common citizen is raised above the level 
of subsistence. What does he do with the extra 
purchasing power beyond subsistence needs? Sur- 
prisingly enough, education comes very high in 
the priorities of the American household. We 
have always been hooked on education. Very 
early in our nation’s experience educational op- 
portunity was provided for all citizens. It was 
even made compulsory! The effect of affluence 
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Figure 2. Percentage .of aggregate income in se- 
lected years, 1950-67, received by each 
fifth of U. S. families ranked by income 
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Figure 3. U. S. families by total money income ir 
1967 dollars, selected years, 1950-87 
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has been to extend educational attainment at the 
college level. In 1947 about one-fourth of ou! 
college-age population were in college; now it is 
over half. 

Leisure activities have come into easy reach of 
the common man. Ski resorts, once available only 
to the very rich, now enroll a high proportion ol 
school-age children in packaged lesson plans. The 
cost of pleasure boats has come down as incomes 
have increased. Travel, from the low-cost camp- 
ing facilities and equipment to the jet set, is en- 
joyed by a broad section of our population. 

Our value system has shifted sharply in the di- 
rection of aesthetic and humanitarian concerns. 
Education, travel, and the impact of mass com- 
munications have sensitized new dimensions of 
our collective personality which, under condi- 
tions of low income, low education, and low aspi- 
rations, had essentially lain dormant. These sen- 
sitivities explain our increasing concern for racial 
injustice and poverty. They also lead us into new 
and increasingly abundant activities. We run out 
of time for all of these interests and trade our 
affluence for more time in the form of many 
kinds of convenience and time-saving products. 
Against this backdrop of sensitivities, creative 
work of all types achieves a higher priority. This 
particularly affects women, who for many genera- 


tions have devoted a great share of their time to 
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household activities they do not consider particu- 
larly creative. 

We must perceive the vast difference between 
the modern consumer and her mother. A genera- 
tion ago, the housewife saw her role essentially 
involving activity within the household. She con- 
tributed to that household’s well-being by pro- 
viding basic skills—cooking, sewing, child care, 
etc. She felt that society measured her value in 
those terms. She took pride in being an alert and 
ageressive shopper. A compliment on a good 
cherry pie hit very close to her ego. 

The modern consumer, even one who likes to 
cook, would get a confused meaning from a com- 
pliment on a cherry pie. She certainly wouldn’t 
want society to think her a homebody. She is 
more interested in recognition within the commu- 
nity for activities beyond the household. When 
grousing about food shopping, she is not proud to 
show her expertise. Rather, she views with alarm 
the necessity of leaving her aesthetic and human- 
itarian level for a brief (as possible) sojourn in 
the materialistic. One thing becomes clear at this 
point: Consumer concern does not grow out of 
the conditions of the poor; it is a phenomenon of 
the rich. 

How do these factors affect the market for 
food? We might think that the modern consumer 
with more education and more developed aes- 
thetic and humanitarian sensitivities would be a 
careful shopper and an excellent consumer. Un- 
fortunately, it is not so. She becomes increasingly 
limp as a consumer, Her education and experi- 
ence in aesthetic and humanitarian dimensions of 
society place her far above anything as mundane 
and materialistic as the market place. Therefore, 
we rarely get her attention. She does not do her 
homework. 

These extensive and basic changes in our soci- 
ety and economy cause more trouble than may be 
quickly apparent. We can change faster than we 
can understand change. Today’s modern con- 
sumer is quite in tune with the marketing system 
in terms of action patterns. She understands the 
purpose and usefulness of convenience foods, va- 
riety, status, and other dimensions of the modern 
food marketing setting. Her purchase patterns 
and the operation of her household have re- 
sponded to these opportunities rather completely. 

On the other hand, when asked to appraise the 
marketing system—to place values on the quality 
of its operation or to suggest legislation or rules 
which might improve its performance—she is 
prone to fall back on value systems she inherited 


from her mother. For generations and centuries 


we have lauded and honored frugality, efficiency, 
and all the fine old-fashioned values and virtues 
associated with survival and subsistence. In mak- 
ing recommendations, in protesting or making 
representations about the food distribution sys- 
tem, consumers very naturally fall back upon 
these values. They have no other set of values to 
use In making judgments, even though they live 
quite differently. This conflict between tradi- 
tional values and modern action patterns is rep- 
resented by the housewife who hurriedly selects a 
TV dinner, an instant pudding, and a pre-pre- 
pared frozen dessert topping, so dinner can be 
quickly prepared after the civic group meeting to 
protest high food costs. 


The Basis of Consumer Concern 


The dominant factor in today’s consumer 
movement comes from the increasing humanitar- 
ian sensitivities and changing values of our popu- 
lation. Purchasing power above necessities, lim- 
ited to a very small percentage of previous soci- 
eties, has now spread to a large middle-class seg- 
ment of our population. These people live differ- 
ently. They need a different type of service from 
the market place. While they are living according 
to a new and different system of values, this new 
system is not formally developed. There is a 
great need for formally developing a value sys- 
tem consistent with our action patterns.? 

A great deal of concern in the consumer move- 
ment is directed toward the very poor. This can 
be misleading. Although fewer and fewer people 
fall within a definition of poverty, our concern | 
for them increases continually, as it should. On 
the other hand, trying to help a poverty house- 
hold by consumer legislation may be a mistake. 
It is somewhat analogous to our profession’s ex- 
perience in trying to help farmers with nothing to 
sell by increasing prices. To the extent that a 
person has no income he is not a consumer. 
Changing the consumer environment does not 
reach him. Basically, he needs income. 

I am somewhat distressed to see examples such 
as the National Consumer Protection Hearing by 
the Federal Trade Commission [6], which gives 
such heavy attention to the consumer problems 
in the poverty part of our population. I hope this 
doesn’t convey the idea that consumer problems 
are merely price and income problems or that 


! Many people have trouble with this point. They are 
prone to think just backwards from this—that we should . 
change our actions to be consistent with our values. Past 
value systems are not intrinsically superior. They had 
meaning in past economic settings and are now obsolete. 
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consumer problems are particularly related to the 
poor. I think that idea only serves to misunder- 
stand the breadth, depth, and significance of the 
consumer movement. 

The market place has been an instrument of 
survival. Since survival is a very materialistic 
process, it is not surprising that our markets 
have developed as materialistic institutions. The 
rapid rise in real income is some testimony to the 
effectiveness of our markets as materialistic insti- 
tutions. But we as a population have used this 
material prosperity to develop a new side of our 
collective personality. Our interests and concerns 
are growing beyond the materialistic dimension. 
The primary challenge of the consumer move- 
ment is to learn to understand the needs of afflu- 
ent and humanitarian-oriented consumers and to 
adjust and develop aspects of the market that 
will best serve these needs. 

While the changing character of the consumer 
is a primary basis for consumer concerns, 
changes in the market, including the character of 
products, tend to amplify consumer problems. 
The increased productivity which supports a 
doubling of real income of consumers has grown 
largely from some form of automation or applica- 
tion of technology. Most often this means aug- 
menting human productive efforts with machines 
or other technological support. Manufacturing 
and distribution processes, as well as the prod- 
ucts themselves, have been redesigned to save la- 
bor in the factory, in the distribution system, and 
in the home. This very process may frequently 
degrade the quality of the products or, more par- 
ticularly, the quality of distribution services. The 
supermarket could not be a better example. The 
adoption of new techniques have made shopping 
a very impersonal experience. Management tech- 
niques, as well as equipment, have been devel- 
oped to withdraw as much labor from the store 
setting as possible. While this makes distribution 
of the vast variety of products cheaper, it 
changes the quality of service and makes help for 
the consumer much less available. 

Is it possible to automate the creation and dis- 
semination of consumer information? Can we 
augment the performance of the busy housewife 
by providing a market where consumer choice is 
easier? Consumer choice is as important to the 
economy as ever, even though the consumer lives 
and thinks quite differently. 

These possibilities are subtle, difficult, and im- 
mense in scope. Were not likely to achieve a 
great deal of success against such broad objec- 
tives operating in an ad hoc fashion. It is likely, 
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therefore, that we shall have to create a complete 
network of consumer-oriented institutions. Our 
present inventory of institutions is surprisingly 
dominated by considerations of production and 
productivity. While this is a very logical and ap- 
propriate way to organize society, particularly as 
one looks back across the past, it speaks much 
less effectively to the needs we see at present and 
project for the future. Perhaps many of our pres- 
ent institutions may renew themselves by taking 
on consumer-oriented functions. I think the De- 
partment of Agriculture and the network of col- 
leges of agriculture might look carefully at such 
possibilities. Several steps, significant and mean- 
ingful, yet rather halting and hesitant, have been 
taken in this direction. 


Issues of Consumer Protection 


Several dimensions of consumer protection 
may be identified. Service and distributive trades 
often involve a certain amount of consumer 
fraud. This is usually very difficult to identify 
and correct because it occurs most frequently in 
a small business part of the industry structure 
and often affects the lowest-income group of con- 
sumers, which makes civil redress ineffective. 
While it is not a large part of our consumer mar- 
kets, it is certainly an unfortunate blight on the 
business community. It is likely that the legal 
profession will be more instrumental in correct- 
ing this area of problems than the profession of 
economics. 

Another area of consumer protection might be 
defined to include product safety and quality. Its 
magnitude is directly related to the technical 
complexity of our products and the economy gen- 
erally. As consumer products become more com- 
plex, consumers as individuals are much less able 
to judge safety and quality. At this point some 
public or private institutions must intervene on 
behalf of consumers generally. The extent of 
problems of product safety and quality have 
probably increased manyfold during the past de- 
cade. The kind of product testing and safety 
standard setting that is needed has not even been 
started. An interesting sketch of the form it 
might take, however, is presented in the recently 
released Final Report of the National Commis- 
sion on Product Safety [7], which gives some in- 
dication of how we may organize science and our- 
selves to address the problems of product safety, 
very analogous to the ways we have organized 
science and ourselves to address the problems of 
productivity. While the economist may very 


. well be a useful bystander and consultant in this 
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process, it is unlikely that he will have a om 
nant role. 

Another dimension of consumer Srotecdon 
must-involve the very broad topic of market fair- 
ness. Here the economist must come front and 
center and assume the primary burden of respon- 
sibility. The market must be made to facilitate 
consumer choice. Facilitating consumer choice is 
more complicated than simply offering and dis- 
playing thousands of different product items. In- 
formation about products and terms of trade 
must be disclosed. This constitutes a massive ed- 
ucational job. Probably the business sector 
should occupy the primary role in this function, 
as it currently does. On the other hand, it seems 
quite clear that the public sector should assume a 
greater responsibility than it now does, although 
there is virtually no agreement on what needs to 
be provided or how it might be accomplished. - 

We have been interested in market fairness for 
a long time. Manufacturers and distributors have 
been required to disclose food product ingredi- 
ents, net product weight, and information about 
price. By and large the market has been “fair.” 
But this meaning of fair is a curious one. It 
means that if you are a chemist you can appraise 
the funny words listed as ingredients; it also 
means that if you are a mathematician you can 
determine the price you are asked to pay for 
some standard unit of the product you are pur- 
chasing. 

Functional markets are necessary for the effec- 
tive coordination of the entire economy. In- 
formed choices are necessary for a functional 
market. Informed choices may result when every- 
one becomes both a chemist and a mathematician 
or when agents within the marketing system pro- 
vide different and useful information as a part of 
market operation. A nation composed of institu- 
tions oriented to developing productive skills 
probably would be prone to take the first alterna- 
tive. It seems quite clear, however, that as con- 
sumer concern stimulates the emergence of a 


broad network of consumer institutions the latter © 


alternative will be developed. 

What is needed here is for all of us to step 
back a few paces and ask: What kind of infor- 
mation about these products will be most useful 
to today’s consumer—particularly in view of the 
way she lives and the purpose for which she pur- 
chases the products. We may find that reading 
the legalistic requirements for information serves 
very little purpose in enabling the busy affluent 
consumer to make an informed choice. We may 


need to replace the concept of market fairness _ 


with a concept of market accommodation. The ` 


question is: To what extent does-the market ac- 
commodate an informed choice? -As opposed to: 
Does the market meet ae minimums of disclo- 
gure? 


The Unit Pricing Proposal 

Perhaps one of the most current and interest- 
ing proposals in the area of market fairness is 
unit pricing. This proposal, as it has been dis- 
cussed with regard to the food industry, would 
require food retailers to display for consumers 
the price‘of each product for sale and, in addi- 
tion, the price per unit—such as the price per 
pound or pint. Although unit pricing is not par- 
ticularly more significant than other consumer 
proposals, it may be a useful example for analy- 
sis. Its support has come primarily from the real- 
ization that many food products are now dis- 
played in packages of odd weights, sizes, and 
shapes. Fractional ounces and other awkward 
units, it is argued, make price comparisons and 
value comparisons difficult for the consumer. 

Very early in the -public discussion of unit 
pricing, a substantial political controversy 
emerges. Here we follow a tradition of long 
standing in our society—we use the “adversary 
proceeding.” This means that instead of sitting 
down together with various kinds of expertise 
and finding the best solution to the problem, we 
choose up sides, pro and con. This opens the door 
for a great deal of rhetoric with a broad range of 
liberty on both sides. For the unit pricing pro- 
posal, this led advocates to suggest that consum- 
ers were likely to save 10 percent of their food 
budget by having this type of information avail- 
able. [1, p. 151; 3, Apr. 27, 1970, p. 17] On the 
other side it was suggested that this type of ac- 
commodation would cost billions of dollars across 
the nation and that cost per dollar sales at retail 


might be between two and three percent. [3, Oct. 


6, 1969, p. 4; Feb. 2, 1970, p. 4] It is rather 
surprising how many public statements can be 


made on both sides of an issue when neither side — 


has the faintest notion what the facts are. 


Against this background of rhetoric a study © 


was developed that would provide unit pricing in 
six stores for a period of four months. The objec- 
tives of the study were (1) to identify the most 
useful procedures for providing the unit price ac- 
commodation, identifying levels of cost, assessing 
the consequences as measured by changes in 
product movement patterns; and (2) to probe 
consumer attitudes after this accommodation had 
been available long enough for them to become 
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accustomed to it. All the data have been taken 
for this study, and the analysis is proceeding [2]. 

Early indications of results, however, do not 
compare well with the expressions of either the 
pro or con. It appears that the cost estimates in- 
dicated by industry leaders may have been in ex- 
cess of actual costs by a magnitude of 10 to 15. 
On the other hand, our analysis of purchases 
seems likely to show no change in movement pat- 
terns that is significant. As you undoubtedly 
know, measurement problems in the area of prod- 
uct movement are immense. It is something like 
measuring a quarter inch of rainfall on an ocean 
surface with waves ten feet high. While this anal- 
ysis is not yet completed, at this point it seems 
rather clear that the 10 percent savings was also 
a gross exaggeration. 

Despite the fact that this study seems to sub- 
stantially relax the arguments on both sides, 
there are still some very interesting aspects of the 
unit price proposal. Does it affect the “saliency 
of price?” By giving more information on price, 
will price become an increasingly significant fac- 
tor in purchase decisions as compared to non- 
price appeals? Is it possible that, by following 
the consumers’ need for variety of products and 
by merchandising our industries’ ability to pro- 
- duce new, innovative and convenient products, 
we have cluttered up the purchase environment 
with nonprice alternatives to where the meaning 
of price has slipped very low among the determi- 
nants of the purchase decision? 

I happen to be a great advocate of nonprice 
competition. I believe nonprice competition is an 
important carrier of our technological capability. 
I believe that by emphasizing differences—by dif- 
ferentiating—we encourage markets to evolve 
better quality products and better service. In a 
_ time of rapidly rising incomes and the desire and 
* relevance of rapidly changing life styles, new 
products, differentiation, and nonprice competi- 
tion must be very important. But does this make 
price competition less important? No, it certainly 
does not. 

I think it is very likely that more thorough 
disclosure of price and quantity information will 
not only improve price competition but will pro- 
vide a standard that will make nonprice competi- 
tion more fair, honest, and effective. The ability 
to make accurate price comparisons silhouettes 
the nonprice alternative against a sharper stan- 
_dard, and the nonprice offer with something to 
say can be separated from the one that merely 
shuffles or confuses. So I think that making price 
competition more effective will likely simultane- 
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ously improve nonprice competition. Incidently, 
it seems that the offering of economy-oriented 
private label products has had just this very 
effect. It is forcing premium products to, in fact, 
have some premium characteristics. 

Another interesting dimension of the unit price 
proposal is the controversy about how many peo- 
ple are likely to use it. Our survey indicated that 
after constant deployment for four months, only 
about a third of the surveyed consumers indi- 
cated that they were actually using the unit price 
information. This leads one to suspect, on the 
rather cursory and shallow examination, that 
benefits from such a policy are likely to be lim- 
ited. But there are other interesting possibilities. 
Unit pricing identifies some unusual characteris- 
tics among product families. In some cases the 
giant economy size is priced at a higher rate per 
pound than the average-size product. When this 
happens, a marketing strategy which had been 
functional previously becomes a joke. Manufac- 
turers and distributors are not keen to be dis- 
played in such a light. The very exposure of this 
information, so obvious and readily available, 
undoubtedly will prompt changes that are likely 
to make the market a more disciplined and fair 
shopping environment. 

Another example may be redundant sizes or re- 
dundant brands. Given information about price- 
quantity choices, consumers may abandon some 
sizes or brands. Such effects upon the market en- 
vironment can only result in culling out confus- 
ing or redundant choices, which will undoubtedly 
be replaced by more attractive candidates from 
the hundreds of products waiting in the wings. 
These possibilities which tend to affect the mar- 
ket environment will give benefits to all consum- 
ers, not merely the percentage of consumers who 
indicate they use unit price labels directly and 
aggressively. 


Public Consumer Policy 

Experience with working with industry and 
governmental bodies generally, as well as with 
this particular study, leads me to some conclu- 
sions about the role of university economists in 
consumer protection matters. It is clear enough 
that the primary activity of the university econo- 
mist is research—developing and providing facts 
and information. The intriguing question is: 
How is this knowledge best used in society’s curi- 
ous processes of shaping our environment? It is 
helpful, in my view, to have some model of the 
process whereby society makes these decisions. 
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My model is rather simple and crude, but it may 
be useful. 

The first phase of this process may be called 
the “problem identification” phase. Here we have 
a direct response to the unexpressed but real con- 
sumer frustrations and dissatisfaction. There are 
particular personality types who naturally re- 
spond to the situation. They bring the unex- 
pressed concerns to the surface and find a signifi- 
cant response in public opinion. They get head- 
lines. They deal with issues on a pure and un- 
compromised level. They trust no one—attacking 
public agencies as well as private. Their passing 
is often marked by a wake of seething animosity. 
These are the “crusaders.” 

These crusaders present issues; they bring 
them into focus. They often exaggerate the bene- 
fits of applying a perfectly good principle. But 
when we start applying these ideas, it is never 
quite as simple as it was promoted. Our economy 
is tremendously complex. Principles that may be 
quite simple and extremely logical can often be 
used only by rigorous and complex integration 
into the very fabric of industry. This process of 
integrating a new principle or idea into a com- 
plex setting requires the input of “tender loving 
care.” A great deal of knowledge is also needed. 
A different personality type is imperative. This 
job requires a nonhero role. This “problem solv- 
er” must be able to see and understand issues 
on both sides of our adversary proceedings. He is 


a “compromiser.” 

I believe that university economists can make 
the most significant contribution in the applica- 
tion level of this process. Knowledge is not the 
most supportive of the crusade in many cases. 
But knowledge is absolutely necessary in the pro- 
cess of compromise. It is often difficult for pro- 
fessors and particularly students to concentrate 
on their competitive advantage in knowledge de- 
velopment when the heroic deeds, blare of bu- 
gles, and roll of drums of the crusade are so dis- 
tracting. 


Summary 

In summary, I would like to identify the pri- 
mary points: 

(1) We are prone to underestimate the degree 
to which consumer wants and needs have 
changed. 

(2) Affluent consumers do less homework and 
are more passive in the market but more active 
on the humanitarian and ethical level. This is 
picked up in the political process. 

(3) We need to be able to articulate a new set 
of values compatible with our life style choices. 

(4) We need a new set of institutions to apply 
science to consumer problems. 

(5) While the role of the advocate-crusader is 
functional, providing a knowledge base for ap- 
plying new principles is more nearly the competi- 
tive advantage of the university economist. 
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Discussion: Carox W, SHAFFER, Michigan State University 


Currently there is a strong move toward pro- 
tectionist trade policies. The oil industry has won 
continued protection. Many agricultural interests 
are pushing for greater protection from foreign 
competition. The President has appointed a com- 
mission to review the situation. But it is difficult 
to see the consumer representation on the commis- 
sion, and it looks as though the consumer is to he 


done in again. How does the consumer organize 
to protect his interests in this situation? What is 
the agricultural extension specialist doing to assist 
the consumer in this problem area? 

I heartily agree with Dr. Padberg that there is 


r 
F 


a great need to clarify values and to formulate - 


new values compatible with the modern industri- 
alized food system. There is a need to rethink the 
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ethics of both production and consumption as we 
become a highly urbanized, industrialized, inter- 
dependent society. What should the agricultural 
economist be doing toward the accurate assess- 
ment of the benefits and the overall costs borne 
by the public at large of such things as pesticides 
and herbicides used in industrialized food pro- 
duction? Alarming levels of mercury are deterio- 
rating environmental quality and threatening our 
lives. What is being done to determine whether 
treated seeds used in modern food production are 
contributing substantially to this serious problem 
and to work toward the development of less haz- 
ardous technology? If nonprice competition is 
based on superficial rather than real differences 
among products, is this not wasteful of 
resources? What can the agricultural economist 
do to encourage real technological innovation 
and improvement while discouraging wasteful ad- 
vertising of only superficially differentiated prod- 
ucts? 
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I especially liked Padberg’s observation that 
we may need to replace the concept of market 
fairness with a concept of market accommoda- 
tion. What can the social scientist—including the 
economist, the agricultural economist, and the 
home economist—do to provide information 
about food products in a way that will be most 
useful to today’s consumer? How can these pro- 
fessions contribute toward the development of 
markets that “accommodate an informed choice” 
as contrasted with developing markets that “just 
meet legal minimums of disclosure?” Understand- 
ing the market environment in the public interest 
has been relatively neglected, while understand- 
ing the consumer in the producers’ interest has 
been overemphasized. Our research has put rela- 
tively too much emphasis on improving means to 
achieve unimproved ends, as compared with re- 
search to acquire knowledge leading to improved 
wants. 


Discussion: A, L. Ermson, Oscar Mayer & Company 


I am in general agreement with the thoughts 
and ideas presented by Professor Padberg. 

It is difficult to research and to state to what 
extent toddy’s consumer is more or less satisfied 
with her food marketing today compared with 
the past. We do know, however, that there are 
criticisms from consumer representatives, many 
of them self-appointed, who may or may not 
really represent the thinking of a majority of the 
consumers, but who nevertheless raise questions 
which should be given serious thought. In some 
cases, legislative proposals have resulted, too of- 
ten without enough investigation into the value 
of the proposed changes, the additional costs in- 
volved, or the possible consequent decline in 
quality of the food product to the consumers. 

Probably in no area of major consumer goods 
are there more regulations and more people in- 
volved in consumer protection than in food. In 
federally inspected meat plants, for example, 
there is continuous government surveillance of 
processing from the live animals to the finished, 
packaged product. ' 

Although processors raise questions: about the 


_advisability of some of the proposed changes, 
- most of them would probably be willing to sup- 


port those changes that are reasonable and that 
would really give the consumer more usable 


knowledge and satisfaction in the marketplace. 
Most processors, I think, support and encourage 
changes that can be demonstrated to be worth- 
while. The point should be emphasized, however, 
that food is now a highly regulated industry and 
that more legislation would increase governmen- 
tal costs still further. Would this be the “best” 
expenditure of public money? Some of the 
changes proposed in legislation—unit pricing, 
open-dating, more information—are very likely 
to be adopted by industry without government 
action. The keen competition that exists among 
processors and among retailers will bring about 
many of the changes that the consumer wants 
and is willing to pay for. 

There are few areas where the consumer can so 
quickly punish or reward a manufacturer as In 
the buying of food. The frequency of purchase 
and the brand labels make this possible. For a 
few cents the purchaser can determine for him- 
self whether a particular brand meets his needs 
and purposes. In no other major area of con- 
sumer goods is this so readily possible. It seems 
certain that if consumers want different quality, 
different packaging, or more information, and are 
willing to bear the costs which might result, the 
manufacturers and retailers are likely to respond. 
If this is done through the competitive system, 
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Priorities in Agricultural Economics for the 1970's* 
Emery N. CASTLE 


CONOMISTS should be exceedingly reluctant 
D to start playing the priority game. There 

is much current emphasis on goals, objec- 
tives, and priorities. However, economists know 
that priorities are useful only in a comparatively 
static situation. A change in choice indicators or 
in production possibilities will change the oppor- 
tunity cost of a particular choice or decision. If 
economists believe their own logic, priorities 
should reflect opportunity cost. The 1970’s will 
not be static; consequently, a statement of pro- 
fessional priorities developed at the beginning of 
this decade is not likely to have great relevance 
near the end of the decade. 

One way of characterizing agricultural eco- 
nomics in the 1960’s would be as a decade of dis- 
carding small conceptions of social problems. 
` Subspecializations such as farm management, 
marketing, and resource or land economics 
tended to yield to broader categories. Agricul- 
tural economists looked at problems more and 
techniques less and began to realize that even ag- 
ricultural economics itself was too narrow for 
many purposes. Many will argue that these 
trends were long overdue and that there is still 
much more to be accomplished in this respect. 

These events can be explained in large part by 
three major environmental factors: 


1, The perception in our society of increas- 
ingly severe and interdependent problems; 
L.e. . 

a. Man’s apparent inability to live in har- 

mony with his fellows. Both interna! and 





* Technical Paper 2929, Oregon Agricultural Experiment 
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Herbert H. Stoevener in the preparation of this paper. 
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from Richard S. Johnston, Joe B. Stevens, and William 
G. Brown. My discussants, Richard Kohls, James Plaxico, 
and Andrew Schmitz improved the organization and the 
_ logic of the presentation. 
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domestic violence continued and became 
more severe in some respects. 

b. Man’s apparent inability to live in rea- 
sonable stability and harmony with his 
natural environment. 

c. Man’s apparent inability to design an 
economic system that will simultane- 
ously: 

(1) bave reasonable stability; 

(2) produce abundantly; 

(3) distribute the proceeds so that all 
participants will benefit. 

2. The absence of any intellectual discoveries 
or breakthroughs that had great impact on 
methodology in agricultural economics. 

3, The near-exhaustion of the possibilities for 
research within a traditionally narrow 
frame of reference. 


Most of the forces identified above are likely 
to continue for a considerable period. But it 
would indeed be a brave person who would pre- 
dict with respect to basic intellectual develop- 
ments that might transform the way economists 
look at and investigate phenomena. Such an in- 
tellectual development, more than any other pos- 
sibility, is the most likely to invalidate the pages 
that follow; yet, by definition, such an event is 
unpredictable. 


Subject Matter Areas for the 1970's 


In 1967 C. E. Bishop called upon agricultural 
economists to identify and work on problems 
outside of commercial agriculture [1]. His im- 
pressive paper was politely accepted, and three 
years later the proceedings of this Association 
will reflect the type of orientation Bishop was ad- 
vocating. Allowing for a realistic lag in the real- 
location of resources, there is evidence that 
Bishop was,not far ahead of the profession. Con- 
siderable evidence can be marshaled that much 
had already been done in agricultural economics 
that was not focused on commercial agriculture 


and the economics of the individual firm.* 


‘2The most powerful support I can give for this state- 
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In the material that follows, brief comment is 
made about commercial agriculture, natural re- 
sources, and community and human resource de- 
velopment.? This is not to argue that these areas 
are necessarily the best possible classification. 
Rather, they appear to permit the discussion of 
relevant problems. Classifications should be 
judged not only on the basis of their utility in 
grouping homogeneous problems, but also as to 
whether they obscure, hide, or ignore relevant in- 
terrelations and problems. The following com- 
ments are superficial but necessary to a later dis- 
cussion pertaining to multidisciplinary work, so- 
cial problems, and our profession. 


The economic problems of commercial 
agriculture 

One classification of the economic issues of 
commercial agriculture is: (1) the farm firm and 
nonfarm firm, (2) performance of the industry, 
and (3) commercial agricultural policy. This 
area of work is experiencing the greatest decline 
in the profession, as the greatest public concern 
and the most intellectual excitement is being gen- 
erated elsewhere. Farm management was not a 
very exciting field in the early 1940’s; but Earl 
Heady, Glenn Johnson, and others transformed it 
into a growth area in the late 1940’s and the 
early 1950’s. The same thing could happen in 


ment is Roger Gray’s brilliant paper given to the Western 
Agricultural Economics Association in Tucson on July 
20, 1970. Gray’s paper, which may become a classic in 
our profession if given the proper exposure, contends that 
“real” agricultural economists have become extinct [9]. 
The support for Gray’s basic argument was drawn from 
the composition of the 1970 program for WAEA. The 
above paragraph was written prior to Gray’s presenta- 
tion. 

When I came to the West in 1954, I found four Farm 
Foundation committees of the Western Agricultural Eco- 
nomics Research Council. Of these, two were concerned 
primarily with the kind of problem Bishop identified 
epproximately a decade and a half later. At the time of 
Bishop’s paper, WAERC had in existence a committee 
to study its regional committee structure. The work of 
this committee culminated in the establishment of three 
committees: (1) Commercial Agriculture, (2) Natural 
Resource Economics, and (3) Community and Human 
Resource Development. At this point, these appear to be 
appropriate classifications for the 1970’s if allowance is 


made for international agriculture, which does not lend. 


itself well to regional committee structure. The Council 
committee that studied and reported on the committee 
structure consisted of William Folz, James Hildreth, and 
Emery Castle, Chairman. It is my understanding that a 
similar pattern has been adopted in other regions. 

*'The problem of international agriculture is not given 
separate attention; it is discussed briefly under the other 
headings. 


commercial agriculture if the right minds were to 
discover some new approaches to old problems. 

Surely the policy issues of commercial agricul- 
ture during the coming decade will have as one 
concern the industrialization of agriculture. The 
impact of industrialization on the supply and de- 
mand of entrepreneurship and capital for agricul- 
ture, as well as its impact on the commodity mar- 
kets, appears worthy of study. The impact 
should be judged in terms of the possible diver- 
gence of private and social costs and returns as 
these changes occur in commercial agriculture [8]. 

There is general recognition that indirect 
effects and income distribution effects of improv- 
ing efficiency in a primary industry (agriculture) 
have been largely ignored in the policy of this 
nation. It is not so generally recognized that a 
much less developed set of public welfare pro- 
grams existed here when the biggest changes in 
efficiency occurred than is the case for many of 
the less developed nations where public assistance 
and public welfare programs may be rather well 
developed.’ The social framework existing in this 
country, which provided for the spin-off by 
which the private sector could develop and mer- 
chandise the technology and science produced by 
the public agricultural research establishment, 
may not be present in some of the less developed 
countries. Research is needed to determine 
whether these and related forces should be taken 
into account when policies are formulated and 
predictions made based on the U. S. experience. 
In other words, agricultural policy studies may 
focus increasingly on the performance of U. S. 
agriculture over time. Agricultural economics 
may have need for the insight of the economic 
historian. 

The welfare and income redistribution conse- 
quences between nations, which result from the 
export of knowledge and technology from the 
United States, will be of considerable interest to 
many, including deans of agricultural colleges 
who have faculty busily engaged in the knowl- 


edge export business. As agriculture becomes 


more “commercial” there are apparently numer- 
ous unknown but important economic relation- 
ships and processes involved. 

It has been 25 years since the appearance of 
T. W. Schultz’s Agriculture in an Unstable Econ- 
omy [12]. Agricultural economists may redis- 
cover this area of work during the 1970’s.* There 





`I am indebted to John Edwards for this insight. He 
has set forth the basic framework for the consideration 
of some of these effects in an unpublished paper [7]. 

*It is understandable that, agricultural economists tend 


X 
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is a strong possibility that greater concern will be 
shown about the performance of our national 
economy during the 1970’s than at any time 


_ since the 1930’s. Unemployment and inflation 


will continue to be the sharp horns of a dilemma 
as the public clamors for a greater production of 
public goods. The effect of national policy tools 
on the performance of a primary industry and 
the interdependence of national economies in an 
international dimension are crucial in this re- 
spect. The more powerful macro tools now avail- 
able hold prospect of isolating these important 
relationships. 

The relationship of the firm to the industry 


» can be expected to become an issue upon which 


agricultural marketing people will focus. The is- 
sue of economic performance probably will com- 
mand greater attention as one looks to the fu- 
ture. Systems analysis also will undoubtedly be 
used more, but we hope these investigations will 
mature to the point where these analyses will be 
used to diagnose areas for concentrated atten- 
tion, rather than viewed as some type of panacea 
for prescription. 

Agricultural economists should not turn their 
backs on firm management. If one is to believe 
the studies that have been made concerning re- 


. search productivity in this country, the payoff 


has come from increased efficiency resulting 
from the adoption of new technology. The possi- 
ble divergence of private and social costs and re- 
turns may form the focal point of agricultural 
policy research, and problems of industry struc- 
ture and performance may be a central issue in 
marketing research. However, if we say research 
on hybrid corn is justified because it makes farm- 
ers more efficient, it is consistent to say that firm 
management research that has the same effect is 
also justified, providing it returns more than its 
cost.” Of course, if market structure in either 
marketing or production is such that increases in 
efficiency .are not distributed widely in society, 
legitimate question can obviously be raised con- 
cerning such efficiency gains. The firm-industry- 


to take a micro approach to policy issues. However, we 
may miss significant issues by failing to take a macro 
viewpoint. For an example, attention is directed to the 
underlying conceptual framework of some of the early 
supply response studies that relied upon linear program- 
ming and representative firm approaches. 

*This statement begs the question as ta the proper 
criteria to use in evaluating.the social returns from public 


y investment. The above statements are generalizations that 


treat both efficiency end distribution. It would require 
a more extended treatment to do justice to all the com- 
plexities. 
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society interdependence is, of course, the princi- 
pal reason for merging the subspecializations of 
marketing, farm management, and policy. 


Natural resources and environmental 
economics 

Agricultural economists have something of a 
tradition and history on which to draw: with re- 
spect to economic problems of the environment. 
The early land economists pioneered the area; 
more recently, the resource economists have con- 
tributed to the field [5]. Problems in this area 
include the following: | 

(1) The existence of an “environmental” 
problem, by definition, indicates that there are 
costs and benefits not being properly accounted 
for by the economic system. What is not clear is 
how the economist may aid in evaluating institu- 
tions that will eliminate the divergence of social 
and private costs and returns. The literature of 
welfare economics is enlightening here, although 
there are numerous unanswered questions. 

(2) Problems related to defining the level of 
environmental quality desired. Much confusion 
currently exists on this score. No one really 
knows the sacrifice that would be required, in 
terms of market-valued goods and services, to 
achieve varying levels of environmental quality. 
As indicated in (1) above, our economic system 
apparently does not yield this desired level of en- 
vironmental quality automatically. Economists 
can be helpful as the adoption of constraints is 
considered which may be placed on the economic 
system to force it to produce a particular level of 
environmental quality. These constraints can be 
related to some of the macro questions of eco- 
nomic performance mentioned earlier in this paper. 

(3) Problems pertaining to the adjustment of 
the agricultural industry and agricultural firms to 
environmental constraints. This issue needs to be 
viewed in an interregional context in order to iso- 
late both the micro and macro effects. 


Rural area development, 
community development, 
human resource development 

There is already substantial literature in this 
area of work, but a perspective has not yet been 
discovered. A complete treatment of the problem 
obviously requires the inputs of numerous disci- 
plines. But what significant social problem does 
not? Is there something unique about this prob- 
lem area which renders the contribution of an in- 
dividual discipline to be less valuable than is the 
case with other problem areas? The answer to 
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this question is frequently asserted, but the rea- 
sons underlying the assertion are not ordinarily 
made explicit. 

No attempt will be made here to make an ex- 
haustive list of economic issues underlying prob- 
lems of rural area development. Two issues are 
identified that are basically economic at the root 
and fundamental to most problems of rural area 
development. 

(1) Every rural area has a unique combina- 
tion of human and natural resources. This combi- 
nation of resources, together with the larger envi- 
ronment, defines the production possibility fron- 
tier for the community. Depending on the nature 
of the resources, both human and natural, a 
range of choice may exist with respect to how the 
community may wish to develop. Just as there 
may not be a single “bliss” point for a nation, 
neither may there be one for the rural commu- 
nity. The range of choice open to some rural 
areas may be exceedingly narrow or quite broad. 
In the latter case, there may be numerous plans 
that will permit considerable change but that 
cannot be ranked in terms of social superiority 
by scientific standards. The economist, if he 
wishes to be helpful to local people, will not nec- 
essarily spend great quantities of resources 
searching for an optimum that, once discovered, 
can be revealed to local people as “the” plan of 
development. Rather, he may be much more use- 
ful by predicting the economic consequences of 
different plans and by providing inputs to the 
local decision process, instead of viewing himself 
and his work as a substitute for that process. 

(2) The provision of public goods in the com- 
munity. The economics of public goods has long 
been recognized in the literature; yet there is 
much that remains to be done if we wish to do 
. more than deal in general terms with the broad 
policy issues. This is not to disparage those pol- 
-icy treatises on public good provision that have 
been written for (say) water and education, but 
too often such treatments are politically naive 
and do not make the impact they could make if 
the problem had been viewed more realistically. 
The assumption is frequently made that the sole 
objective in supplying a public good is to maxi- 
mize national income; this is the familiar eco- 
nomic efficiency criterion. Yet the fact that the 
political process was relied upon means there are 
likely to be numerous objectives for bringing 
public goods into being; only rarely will the re- 
sult be the maximization of national income. 
Economists should not be surprised, and need not 
be horrified, if the conditions for economic effi- 
ciency are violated when the political process is 


used for resource allocation. Yet the unique tools 
of the economist permit him to examine such 
problems from more than one point of view and 
to identify relevant information for many of the 
participants in rural development. 

Two areas of economic theory will command 
greater attention of those who work on rural de- 
velopment and resource economics. These will be 
the economics of public goods and regional eco- 
nomics. These areas of thought hold potential for 
the unification of much work. 


Inter- and Multidisciplinary Research and 
Education: The Rudiments of a Theory 
of University Organization 


The areas of emphasis indicated above for the 
1970’s have been addressed largely from an in- 
tradisciplinary point of view. Yet all stem from 
social problems that require the contribution of 
more than one discipline for solution. Anyone 
close to legislatures and the federal establishment 
has to be conscious that this is now being recog- 
nized to a considerable extent in such places. A 
condition for receiving funds may well be to 
demonstrate a capacity for multi- or interdiscipli- 
nary research or education. Within the universi- 
ties there will undoubtedly be pressure either to 
make departments of agricultural economics mul- 
tidisciplinary or to create overlapping or duplica- 
tive multidisciplinary units. There are also signs 
that the U. S. Department of Agriculture may 
not always exist in its present form to sustain 
and nurture the present university organizational 
structure. In my opinion, these trends will put 
greater pressure on the identity of this profession 
than any we have faced in our short history. In 
large part, the growth and success of agricultural 
economics in recent decades has been due to a 
compatibility between our disciplinary orientation 
and our service work in research and extension. 
The fundamentals of these issues are now ad- 
dressed. 


Some definitions 


Multidisciplinary research: Research resulting 
from the combined attack of representatives from 
more than one discipline on some problem. These 
disciplines may work in a parallel fashion, or the 
output from one discipline may become inputs to 
another. Multidisciplinary research may be quite 
useful in solving a social problem, yet the re- 


— 


search may require little thange in the basic con- . 


ceptual framework for single discipline research. 
Interdisciplinary research: As arbitrarily de- 

fined here, a special case of multidisciplinary re- 

search. This is research that results in the devel- 


* 
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opment, and possibly the testing, of hypotheses 
that cannot be deduced from the theoretical 
framework of a single discipline. Interdisciplinary 
research is comparatively rare. When successful 
on a sustained basis, a new discipline will arise. 
Biochemistry provides an example [4, 11]. 

Problem identification: The use of Venn dia- 
grams permits us to treat the fundamentals of 
the problem identification in a systematic fash- 
ion. Define: 

A. The set of phenomena perceived by the re- 
searcher in terms of his disciplinary knowledge 
(say, economics) and/or his social awareness. 

B. That part of real world phenomena ex- 


*. plainable by economic logic. 


C. That part of real world phenomena consis- 
tent with social aspirations.’ 

Figure 1 is presented to permit the isolation of 
certain conditions: 

Area I: There is no problem, social or intellec- 
tual. The researcher’s observation of the real 
world is consistent with how the world “ought” 
to be, both from a positive and normative frame 
of reference. 

Area II: The observed phenomena can be ex- 
plained in terms of economic logic but are incon- 
sistent with social aspirations. A research prob- 
z lem in another discipline may exist, or education 
in economics may be required.” 


*It is assumed that there is some objective method of 
identifying social aspirations. While this in itself may be 
an area worthy of research, one must make some such 
assumption if any sense is to be made of the whole con- 
cept of “mission-oriented” social research. However, this 
writer is prepared to admit this is a much neglected area 
for economic researchers and research administrators. On 
the one hand, we admit research has the potential of 
changing the distribution of income and being an agent 
of social change. In our economic research we are very 
cautious about judging the welfare gains and losses from 


_ § alternative social policies, Yet on the other hand, we 


pioneer research to measure the productivity of research 
when such methods are based on the assumption of a 
constant income distribution which we know will change 
if the research is successful. We also write papers, such 
as this one, on priorities in mission-oriented social re- 
search, which implicitly assume that the writer somehow 
knows, or assumes, the political process can yield some 
indication of “important” social problems [3]. 

"The term “applied” research has not been utilized in 

this discussion. Instead, we use “mission-oriented” and 
“pure” es adjectives modifying research. The application 
of what is known to help people achieve social aspira- 
tions is called “education.” This includes education of 
both resident and nonresident students (extehsion). 
_ Jt should also be recognized that “priorities,” as used 
Yin this paper, is never rigorously defined. Whose -prior- 
ities? The researcher’se The educator's? Society’s? It is 
hoped the message of this will illuminate the complexity 
of this issue. Nevertheless, progress cannot always wait 
on rigorous definitions, and I have chosen to proceed. 
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Figure 2 


Area III: The observed phenomena are consis- 
tent with social aspirations but inconsistent with 
economic logic. Research to improve predictabil- 
ity will tend to be pure, rather than mission-ori- 
ented. 

Area IV: The observed phenomena are incon- 
sistent with both economic logic and social aspi- 
rations. Mission-oriented research is more likely 
to be found here, as society may recognize that 
the power of science may be useful in helping 
them achieve their social aspirations. If they do 
recognize this and cause research to occur on the 
problem, the result is research with a mission. 

By superimposing a second discipline on Fig- 
ure 1, Figure 2 results. We add two sets, D and 
E, defined as follows: | 

D. The set of phenomena perceived by a re- 
searcher in terms of his disciplinary knowledge 
and/or social awareness (some discipline other 
than economics). 

E. That part of the real world phenomena ex- 
plained by the second discipline. 

The diagram shows that some real world phe- 
nomena are “explained” by both disciplines; 
some explained by one but not the other; and, as 
in Figure 1, some that are not explained by any 
discipline. The following interpretation is of- 
fered: 

Areas I and II: The interpretation is similar to 
that for Area IV in Figure 1. However, single- 
discipline research in both disciplines is probable, 
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since the problems as perceived by each re- 
searcher are likely to be formulated differently, 
or they may in fact be different problems [10]. 

Area III: This set of problems calls for re- 
search by both researchers, although the research 
may be either single- or multidisciplinary. The re- 
search administrator may be aware of requests 
for research resources from individuals from more 
than one discipline. 

Areas IV and V: An interpretation similar to 

the one for Area II in Figure 1 may be given. 
The administrator may have requests for funds 
to do educational work in both disciplines. Pure 
research of a multidisciplinary nature to explain 
why the disciplines have a different perception of 
reality would be appropriate. 
- Areas VI and VU: Here an interpretation sim- 
ilar to that for IV and V is appropriate, except 
that different explanations are offered for the “re- 
ality” perceived by both disciplinarians. Again, 
educational work may be promoted by represen- 
tatives of both disciplines. Coordination of edu- 
cational effort is clearly suggested. Research to 
provide a more general framework than either 
discipline alone provides may be appropriate. 

Areas VIII and IX: Single-disciplinary research 
appears appropriate. For the economist Area VII 
represents a challenge, but for the noneconomist 
researcher all problems are solved; the converse is 
true for Area IX. 

Area X: A possibility of multidisciplinary 
“pure” research exists. 

Area XI: Multidisciplinary, mission-oriented 
education is a possibility. 

Area XII. There is no problem. 

In Table 1 the sets from Figure 2 are classified 
relative to the discussion above. It is interesting 
to note that the number of entries in the multi- 


Table 1. Classification of sets from Figure 2 


Education Research 
Mission- Mission- 
Pure oriented Pure? oriented 
Single All I,E, OIL IV, VU,© 1,0,10, 
discipline sets V, VI, VIL VI, Vil 
Multi- IV, V, VI, . IM, XI 
discipline —* XI VO, X 


» I am not confident about the content’of this cell. How- 
ever, liberal arts schools tend to be oriented toward disci- 
plines unless they decide to be “relevant,” 

b It is assumed that research may be “pure”? in the sense 
that the motivation for undertaking it is not necessarily 
that of solving a social problem. Hence, some cases will 
appear in more than one cell. 


disciplinary category is not large. No empirical in- 
formation is given regarding the relative magni- 
tude of the relevant variables. The main value of 


the analysis of this section is to provide a frame- — 


work for viewing the type of problem discussed 
in the following section.® 


Some problem situations 


In the first part of this paper areas of research 
within agricultural economics were identified, 
largely in terms of real world or social develop- 
ments. They are not primarily disciplinary prob- 
lems, even though disciplinary formulation may 
be helpful in their eventual solution. Yet the 
problems, as stated, are not in a researchable 
form. If stated in a social context, a multidisci- 
plinary group would appear to be appropriate for 
their solution. However, when problems are re- 
formulated as research questions it does not nec- 
essarily follow that a multidisciplinary research 


‘unit will be required, although synthesis of re- 


search findings or coordination of educational ef- 
forts may be needed. Five possible situations are 
presented that provide a base from which orga- 
nizational questions can be viewed: These are re- 
alistic; but because they are not exhaustive, they 
must be viewed as illustrative. 

(1) The solution to social problems can be 
found only by the integration of results from sev- 
eral disciplines, but the integration is left to peo- 
ple or institutions other than the educational in- 
stitution of which the research unit is a part. 
This describes the current situation, on a firm as 
well as a policy level, to a much greater extent 
than we might like to admit. 

(2) The solution to the social problem can be 
found by the integration of existing knowledge 
from several disciplines, and this integration oc- 
curs within the organization that generates the 
individual disciplinary research results. 

(3) The solution to the social problem can be 
found by integrating existing knowledge in some 
disciplines with knowledge yet to be discovered 
in others. Integration occurs within the organiza- 
tion generating research results. 


a, 


(4) The solution to the social problem cannot . 


be found unless investigations are carried on 


"I am aware that the relations and problems dealt 
with in the Venn diagrams are highly complex, and the 
philosophical base of some of the definitions is debatable. 
However, I believe that the use of such diagrams for 


these purposes is useful and should be encouraged. Per-¥ 


haps this paper will encourage others to offer a more 
rigorous and more useful formulation. For further stimu- 


lation in this connection, see, Halter [10]. 
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within some disciplines that depend on informa- 
tion not now available from another discipline. In 
other words, the output from one discipline must 
become an input to another. Partial integration 
must become a part of the research process, and 
multidisciplinary research is-required. 

(5) The solution to the social problem cannot 
be found unless investigations are carried on con- 
cerning hypotheses that cannot be deduced from 
the propositions of a single discipline. In other 
words, interdisciplinary research is required. 

The above classification is useful in distin- 
guishing between the need for multidisciplinary ac- 
tivity in both research and education. Situation 
(1) indicates a single disciplinary activity for 
both research and education. Situation (2) calls 
for multidisciplinary educational work, but no 
research is required; while situation (3) is differ- 
ent from (2) only in that single-disciplinary re- 
search is required. Situation (4) will require 
some integration to occur within the research 
process itself, as does situation (5). 

On the basis of the analysis of this section, the 
following conclusions can be drawn: 

(1) Given a concrete social problem situation, 
it is possible to speak in specific terms regarding 
the need for intra-, multi-, and interdisciplinary 
research and education. 

(2) Even though there are many complex so- 
cial problems that, for solution, require answers 
from more than one discipline, this does not al- 
ways make obsolete intradisciplinary work in ei- 
ther research or education. There is no single a 
priori answer to such a question. 

(3) The optimum combination of disciplines 
for research is not necessarily the optimum com- 
bination for education. 


The Profession and the Priorities 


In a paper presented to the Western Agricul- 
tural Economics Association at Tucson [6], an 
attempt was made to analyze some of the current 
problems facing higher education in the United 
States. It was recognized that an uneasy tension 
exists between the popular and the autonomous 
functions performed by the large public universi- 
ties within the United States. The autonomous 
functions include (1) the transmission of culture, 
(2) the discovery of new knowledge, and (3) the 
certification of elite groups—the professions gen- 
erally. The popular functions include (1) provid- 


_ ing an education to all’ post-high school students 


who wish to attend a college or university and 
(2) performing services for individuals and insti- 
tutions within society who call upon the univer- 


837 


sity for help. The success of the schools and col- 
leges of agriculture, and the land-grant colleges 
generally, is testimony to the wisdom of combin- 
ing the two functions in one institution. Even so, 
a tension will always exist between the two. 
Within our own profession questions are raised 
frequently as to whether the certification of the 
elite (training Ph.D.’s) is compatible with “use- 
ful” and “relevant” research and education. 

Academic traditions, decision rules, and deci- 
sion-making processes within the university are 
largely derived from the performance of the au- 
tonomous functions. The performance of the pop- 
ular function often places great stress on these 
procedures. The traditional university is orga- 
nized to perform the autonomous functions, and 
the disciplinary department has been found to be 
a rather powerful organizational device in this 
connection. Departments of agricultural econom- 
ics have performed in both traditions with rea- 
sonable success and stability. 

In the Venn diagrams presented earlier the as- 
sumption was made that it is possible to have 
neat compartments separating that which can be 
“explained” by the discipline from that which 
cannot be. It also drew an easy distinction be- 
tween knowledge which is useful to the solution 
of social problems and that which is not. In part 
because these lines are so difficult to know and 
draw, society has permitted and encouraged uni- 
versities and other social institutions to engage in 
“pure” or “basic” research, and this is one of 
their traditional and autonomous functions. 

Administrators will ignore this consideration 
at their peril. The definition of important prob- 
lems that are researchable calls for first-rate 
minds which will rebel at inappropriate problem 
formulation. Certainly the degree of autonomy 
of the research unit should allow for this. Con- 
sider the useful work of Tolley, Ruttan, Hatha- 
way, and Cochrane as examples, and ask which 
administrator could have better defined their 
problems. Much useful work has resulted because 
researchers anticipated emerging social problems 
and committed their personal professional re- 
sources to their solution. If we always work on 
those problems that have been defined for us by 
social standards of “acuteness,” we shall not an- 
ticipate needs. This provides another instance of 
the practical value to society of a considerable 
degree of autonomy. 

We now return to the prediction made earlier in 
this paper, that the 1970’s will place greater 
pressure on the identity of this profession than 
any the profession has faced thus far in its his- 
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tory. This pressure will result from the following 
trends: 

(1) A relative decline in the U. S. Department 
of Agriculture in the financing of mission-orient- 
ed research and education in the colleges and 
universifies, 

(2) A survival test for schools and colleges of 
agriculture which will force them to evaluate the 
advantages and disadvantages of tackling a 
broader range of social problems. (The political 
realities are such that the long- and short-run in- 
dicators are inconsistent in many states.) In 
those instances where broader social problems 
are identified and tackled, there will be pressure 
for organizational changes. These changes are 
likely to be in the direction of the establishment 
of multidisciplinary units. The compatibility (or 
lack thereof) of this with the performance of the 
autonomous functions of the university has al- 
ready been noted. 

Tf carried far enough, these two developments 
could result in a decline in the market for those 
people who have identity as agricultural econo- 
mists and the destruction of the base for the cer- 
tification of the elite. In other words, these two 
developments could strike at the very heart of 
our profession. On the one hand, the demise of 
the U. S. Department of Agriculture could result 
not only in a decline in funds for research and 
service in agricultural economics; it could also 
result in a substantial decline in the demand for 
agricultural economists as agricultural econo- 
mists.° On the other hand, the pressure to be- 
come more multidisciplinary may reduce the 
effectiveness of departments in granting a disci- 
plinary degree, which is what most Ph.D. degrees 
in agricultural economics amounts to these days. 

Before we too quickly conclude that the de- 
mise of the profession is at hand, some counter- 
forces should be noted. These are discussed un- 
der the following headings: (1) Researchable 
questions, (2) Synthesis and analysis, (3) Flexi- 
bility and adaptability. 

Researchable questions. The Venn diagrams 
presented earlier demonstrate that the answer to 
a research question may be useful in solving a 
social problem, but the two are not synonymous. 
Boulding has said that the process of science con- 





*For those who do not appreciate the importance of 
a federal sponsor to various and sundry organizational 
forms on university campuses, it is instructive to com- 
pare the number of water resources research institutes 
that existed in 1964, when the legislation that led to 
$100,000 annual subsidies of such institutes was passed, 
with the number of such institutes that now exist. - 


sists of substituting unimportant questions which 
can be answered for important ones which cannot 
be answered [2, p. 164]. While one may argue 
that agricultural economists may have forgotten 
the substitution process in many instances, one 
surely must grant that for research purposes 
there need not be a correspondence of social 
problem and research organization. The process 
of community development is not the process of 
research. One is synthesis; the other is analysis. 

Synthesis and analysis. During the past three 
decades agricultural economists have placed 
great emphasis on analytical techniques, and 
much progress can be traced to this emphasis. 
The 1970’s will place relatively greater emphasis 
on synthesis and generalization. Yet economics 
as a body of thought has much to contribute to 
both processes, and certainly the education of 
graduate students should provide for both. The 
economist’s unique contribution to system simu- 
lation will come from his insistence that certain 
economic questions be faced squarely. There is 
too great a tendency in much current work to 
treat the real economic questions as a constraint 
or to design a system that is not capable of treat- 
ing the most important economic questions. The 
talents of the economist will be among the most 
valuable in the process of synthesizing research . 
results from numerous disciplines to focus on real 
social questions. After all, the very greatest econ- 
omists—Smith, Keynes, Marshall, and Marx— 
were unique largely because of their ability in 
synthesis. Yet their ability in this regard ap- 
parently was derived from superior analytical 
ability. 

Flexibility and adaptability. The basic disci- 
plinary unit will probably be more adaptable 
than the mission-oriented multidisciplinary unit 
as the problems of the 1970’s unfold. Such a 
statement assumes an equal willingness and abil- | 
ity of the economist in each unit to work on sig- 
nificant social problems. 

Each of the above—researchable questions, 
synthesis, and flexibility—-will enhance the com- 
parative advantage of agricultural economists 
during the 1970’s."These abilities and qualities 
will be needed by society in the 1970’s. 


Some Conclusions 


The 1970’s will be a time of considerable ex- 
perimentation in organizational form. No doubt 
many institutions will experiment with multidis- 
ciplinary units that will provide interdepartmen- ` 
tal coordination. Others may take certain respon- 
sibilities away from departments and put them in 


"~ 
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the hands of multidisciplinary units. Still other 
departments of agricultural economics will þe- 
come multidisciplinary units by bringing lawyers, 
sociologists, or political scientists into their de- 
partmental structure. There undoubtedly are dif- 
ferences among states in problems and needs. If 
this type of experimentation and adaptation were 
not occurring, our future would not be as promis- 
ing as it appears to be. l 

A variety of organizational forms can work 
successfully if the participants understand what 
it is they are trying to do. The reduction of social 
problem questions to researchable hypotheses 
will indicate that substantial intradisciplinary re- 
search is needed. When this is the case, there will 
continue to be a social need for the autonomous 
functions of certifying the elite. This can proceed 
in concert with both multidisciplinary research 
and/or educational efforts if effective coordina- 
tion is provided. Fundamental to the above, how- 
ever, is the realization that both synthesis and 
analysis are important in the total process. This 
is the most powerful argument that I can muster 
for a meaningful relationship to exist between re- 
search and extension. For survival, each should 
recognize its dependence upon the other. 

In my judgment we are not yet to the point 
where we must choose between the autonomous 
and popular functions, although the current pres- 
sure to better perform the popular function cre- 
ates stress. We should not permit the base for the 
certification of our elite to be destroyed until a 
conceptual framework emerges that can com- 
mand the allegiance, on a sustained basis, of 
more than one discipline. When that happens, a 
new discipline will emerge to encompass econom- 
ics. This of course might be very desirable, but it 
can neither be predicted nor programmed. Agricul- 
tural economists have been quite successful in 
broadening their scope to many types of applied 
problems; miultidisciplinary efforts on a sus- 
tained basis, either in research or education, have 
been less enduring. 

There is a recurrent theme that runs through 
discussion in higher education land-grant circles 
currently. This is the notion that if the universi- 
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ties could but (1) reorder their priorities and (2) 
organize properly to tackle “real” social prob- 
lems, rather than “just increasing agricultural 
production,” we would be off and running in our 
attempt to give rebirth to the land-grant philoso- 
phy. As commendable as such an objective is, a 
word of caution must be raised. It is now clear 
that the success of the first land-grant effort was 
largely in terms of first-round and direct effects, 
with other effects largely being ignored. The so- 
cial problems we are now addressing are, in large 
part, a manifestation of these indirect effects 
coming to the surface. To treat them successfully 
will require success in the development and ap- 
plication of the social sciences comparable to the 
success of developing and applying genetics, 
chemistry, biology, and physics to problems of 
agricultural production. We do not have enough 
empirical information to know that such an ex- 
periment will be successful. Yet I hope that the 
experiment will be performed and that I can be a 
part of it, recognizing as I do that it is an experi- 
ment. 

Our survival as a distinct profession rests on 
our recognized autonomy among the larger com- 
munity of scholars. This probably will be permit- 
ted within our respective institutions only if we 
discharge our popular functions in a responsible 
manner. Yet our ultimate goal is not the survival 
of agricultural economics as a distinct profession. 
After all, mankind got along without us until the 
early part of the present century. Furthermore, 
our individual survival as economists does not 
depend on the collective survival of a profession 
of agricultural economists. During the past de- 
cade agricultural economists demonstrated the 
capacity to work on a wide variety of problems. 
These problems extend far beyond “agriculture.” 
Society will continue to have a need for these 
skills during the 1970’s. I shall not predict that a 
paper will be given a decade from now on “Prior- 
ities in Agricultural Economics for the 1980's.” 
But if such a paper is not given, another will be, 
which will be entitled “Priorities in Applied Eco- 
nomics for the 1980’s.” 
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Discussion: ANDREW Scumirz, University of California, Berkeley 


Unfortunately, one cannot measure the past 
contribution of agricultural economic research re- 
gardless of whether it has been “technique” or 
“problem” led. Perhaps much of past research 
has been of little use because (1) the research- 
er consciously or unconsciously avoided major 
problem areas; (2) the research results were not 
provided to policy makers or the policy implica- 
tions were not made clear (the latter is a natural 
suspect); and (3) in the overall resolution of pol- 
icy issues, economic analysis is not usually the 
sole criterion for policy decisions. If the deficien- 
cies in the past were in communicating research to 
the policy makers, one of the priorities should be 
to detect and overcome the “communication 
gap.” Future research will be of use only if it is 
channeled to the general public and decision- 
making bodies. History has shown that the great 
discoveries of science can be communicated to 
the layman. 

Postmortems of past experience can be helpful 
in pointing to omissions in the past that have 
added to today’s problems. The past clearly indi- 
cates that economic efficiency should not be the 
only criterion for policy and research. As Castle 
points out, many of the problems with us now 
have come about because of the indirect effects 
from increased production and past emphasis on 
economic efficiency: ‘“The social problems we are 
now addressing are, in large part, a manifestation 
of these indirect efforts coming to the surface.” 
The emphasis on social problems would lead one 
to question the adequacy of many of the existing 
undergraduate and graduate programs in agricul- 
tural economics. ' 

To deal with “peoples’ problems,” many of the 
existing theoretical models and techniques now 
available may prove to be inadequate. In fact 


maybe we have not dealt adequately even with 


past problems that have been bounded by the 
emphasis on efficiency. If that is true, how are we 
going to deal with peoples’ problems when one 
must come to grips with such phenomena as in- 
come distribution, market externalities, the es- 
sential characteristics of man, and with the dy- 
namics of society and of .history. As Kohler, 
Lippman, and others have pointed out, no theo- 
retical systems have yet been devised to deal 
with the above. Unfortunately, as‘ Mishan has 
said, welfare theory, both old and new, may not 
provide all of the answers either. 

Keynes’ threefold classification of problems— 
(a) the “positive” scientific study of economic 
laws, (b) applied political economy, and (c) the 
ethical norms and criteria required for policy rec- 
ommendations—brings the peoples’ problem em- 
phasis into sharper focus. In economics pessi- 
mism comes not so much from economists’ inabil- 
ity to predict the consequences of alternative pol- 
icy actions with a particular objective in view 
but more when we enter the arena of political 
economy where ethical norms and criteria are re- 
quired for making recommendations. A major 
challenge will likely not be in the area of positive 
economics but in deciding on whether some of 
the stated objectives are socially desirable and, if 
so, seeing that they become a reality. Hence, em- 
phasis on the 1970’s should be not only on pre- 
diction but also on normative aspects. It is to be 
hoped that by emphasizing multidisciplinary and 
interdisciplinary research, the often termed value 
problem can be overcome. i 

Given the present workload and award system, 
a great deal of interdisciplinary research will not 
be carried on at universities in the 1970’s. Inter- 
discipliņary research will require a research insti- 
tute designed specifically for these collaborative 
purposes. Otherwise, a great many agricultural 
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economists will continue to work in areas that 
they feel can be successfully completed largely 
with the use of their own talents. This does not 
preclude one priority for the 1970’s: interdisci- 
plinary and multidisciplinary research within ag- 
ricultural economics departments themselves. If 
this cannot be done, one hates to hazard a guess 
as to the success of interdisciplinary research 
that involves engineers, biologists, agricultural 
economists, lawyers, and the like. 

We shall hope that in the 1970s agricultural 
economics research will not be technique led, 


that those with a gift for economic theory wil 
attempt to suggest how it can be applied to socia 
problems, and that many of the agricultura 
economists will attempt to communicate to th 
layman and public decision makers ideas gener 
ated from research. However, how to deal witl 
peoples’ problems will certainly remain a chal 
lenge in the 1970’s. As Lippman points out, i 
order to handle social problems people must us: 
a mixture of reason and experience, charity, sym 
pathy, and wit, which he calls wisdom. 


Discussion: James S, PLaxico, Oklahoma State University 


In our enthusiasm relative to broadening hori- 
zons of our profession, it may be most unfortu- 
nate if we abandon our traditional clientele and 
subject matter areas. Yet our profession has de- 
voted too little attention to the distributive 
effects of technology and the resulting adjust- 
ments that have been occurring in the agriculture 
industry. Clearly the distributive dimension of 
performance must receive much greater empha- 
sis. 

Castle identifies teaching and extension as two 
of the popular areas of activities for agricultural 
economists. Certainly our profession, regardless 
of its name, will be very much shaped by the 
kinds of instructional programs that we structure 
and by the performance of our professional prac- 
titioners. Clearly these issues are not indepen- 
dent of the research issues to which Castle ad- 
dressed himself. 

The education of undergraduate majors in ag- 
ricultural economics has, over the past decade, 
occupied a very low position on the profession’s 
scale of priorities. The fact that several depart- 
ments have large and growing undergraduate en- 
rollments is evidence that, give a relevant, chal- 
lenging program, there is a demand for under- 
graduate educational services. Further, one might 
hypothesize that the future demand for both the 
product of teaching and research might be 
strengthened if more emphasis is placed on under- 
graduate education during the 1970’s. At the same 
time, it would appear wise, prudent, and proper 
for the profession to’ devote resources to deter- 
mining the existing and latent demand for’ indi- 
viduals with undergraduate training in ‘agricul- 
tural economics. 
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As a profession devoting so much attention ti 
the supply and demand for commodities, it is re 
markable that we know so little about the de 
mand for what Castle calls the “certified elite.’ 
Since World War II, when Ph.D. training was re 
stricted to a very limited number of institutions 
the Ph.D. programs in land-grant colleges hav: 
become commonplace. Castle is reluctant to pre 
dict the future of the profession. Yet we implic 
itly predict future trends when we structure in 
structional programs. Are we currently takin; 
this responsibility too lightly? To an importan 
extent the output of graduate degrees in agricul 
tural economics is a function of present researcl 
inputs. Can we as a profession continue to ex 
pand our output at the graduate level withou 
consideration of the demand side? 

Is the M.S. degree in agricultural economic: 
losing its significance as more universities offe 
the Ph.D. in the field? More and more depart 
ments view the M.S. as a consolation prize. Ye 
M.B.A. programs are growing and their product i 
in demand. Have we lost touch with the nonaca 
demic market? Are we overlooking a real servici 
opportunity? 

_ One might suspect a recursive relationship be 
tween current inputs (quantity and quality) o 
extension, the demand for research, the effective 
ness of extension, and demand for extension ser 
vices. Yet how many really top-notch graduate 


-students have a favorable image of extension: 


Could the same arguments be made for nonaca. 
demic, e.g., industry positions? Are the research. 
ers who train graduate students oblivious to non. 
research opportunities? 


CHANGING ROLE OF FUTURES MARKETS 
PROGRAM ORGANIZER: ALLEN B. PavuL, Economic Researca Service, USDA 


Potential Developments in Futures Markets of Significance 
to Agriculture and Related Industries* 


LEONARD J. HAVERKAMP 


URING the 1960’s futures markets were 

characterized with the establishment and 

successful trading of contracts for a 
number of commodities, some of which failed to 
meet the traditional criteria thought to be re- 
quired for successful trading. Drawing princi- 
pally upon the history of the live cattle futures 
market, this paper examines areas where the the- 
ory of futures trading has failed to keep pace 
with functioning markets and points out areas of 
increased potential of futures trading to agricul- 
ture and its related industries. 

Traditionally, sacrosanct requirements for the 
successful futures trading of a commodity were 
that the commodity must be storable and subject 
to specific grading. Neither live cattle, live hogs, 
nor iced broilers satisfies these requirements. 
However, futures contracts in each of these com- 
modities are traded, demonstrating that it is not 
the physical characteristics of the commodity but 
the economic service provided to industry that 
determines the ultimate success of a contract. 

Futures trading in nonstorable commodities 
precludes the supply-of-storage explanation of 
cash-futures spreads. And attempts to explain the 
relationship in terms of supply-of-services and 
other similar concepts have been unsatisfactory. 
Consequently, a void exists in the theory of cash- 
futures spreads for nonstorable commodities. 

With nonstorable commodities cash prices are 
basically independent of supply and demand con- 
ditions in previous periods. Thus the spectacula- 
tor is required to do more forecasting than in tra- 
ditional markets where commodities were stora- 


* The writer’s colleague, Dr. R. T. Crowder, aided 
materially in preparation of the paper of which this is an 
abstract. 
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ble and harvested but once a year. It is suggested 
that the futures-cash relationship in nonstorable 
commodities, illustrated particularly by the live 
cattle contract since 1967, in which futures con- 
tracts have in general sold at a discount to both 
current and ultimate cash prices, reflects a risk 
premium demanded by the speculator. One im- 
portant result: In a substantial number of times 
it was impossible to execute a satisfactory short 
hedge. Therefore, for the cattle feeder the live 
cattle futures market has not provided a depend- 
able vehicle through which price risk could or 
should have been shifted. The same is true for 
live hogs and iced broilers. 

The inability of the cattle futures market to 
overcome the downward bias through competi- 
tive arbitrage is attributable in part to rigid ad- 
herence to the traditional use of the futures mar- 
ket, namely one of hedging by taking mutually 
and simultaneously offsetting positions in the fu- 
tures and cash markets. In general, farmer and 
feeder price expectations have been greater than 
those of the speculator. Thus, the prices of feeder 
animals were not depressed sufficiently to permit 
the satisfactory short hedge to be placed. And, be- 
ing guided by traditional concepts, no economic 
evaluation of a position of say, long-futures 
rather than long cattle, was made that would 
have helped overcome the downward bias on the 
market. 

The net result has been that these markets 
have failed to realize their full potential in the 
area of pricing and market coordination. With 


increasing specialization and capital require- 


ments in agriculture, forward pricing will become 
more important.-It is concluded that for futures 
markets to realize their fullest potential in this 
area, the rigid concepts of their use, which have 
traditionally existed, must give way to broader 
concepts, particularly in nonstorable commodi- 


ties. 
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" Discussion: G. A. FuUTaELL, Iowa State University 


Perhaps the most significant change in the role 
of future markets in recent years has been the 
greater potential provided for hedging produc- 
tion processes, especially cattle feeding and hog 
production operations. The potential for hedging 
several grains during the production period has 
existed for a long time. But the main hedging 
participants in these markets have been eleva- 
tors, grain merchandisers, and grain processors 
who have used the markets to obtain price pro- 
tection in grain storage, movement, and procure- 
ment activities. 

Livestock producers and feeders are obvious 
potential hedgers in the futures markets for live 
cattle and hogs. And futures markets now pro- 


_ vide a means to obtain a fairly high degree of 


mf 
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price certainty (although not necessarily a prof- 
itable price) for the finished product—at the be- 
ginning of, or at any time during, the production 


_ process. 


Cattle feeders and hog producers, in general, 
have relatively little background and knowledge 
about futures markets. Many have had very 
negative attitudes toward these markets, consid- 
ering them something akin to gambling. Develop- 
ing hedging interests from this group has re- 
quired, and continues to require, substantial edu- 
cational effort to increase understanding of fu- 
tures markets and their particular application to 
the farm business. 

Farmer interest in futures markets has shown 
a substantial increase in recent years. This is true 
of both the newer livestock futures markets and 
older grain futures markets as well. The height- 
ened interest may be due in part to the influence 
of the new markets. Publicity concerning these 
markets in the agricultural press and the efforts 


- of extension economists and others to increase 


producer understanding of futures markets have 
had considerable impact. It has greatly increased 
farmer awareness and understanding of futures 
markets and has modified many formerly nega- 
tive attitudes toward them. Another likely factor 
is the growth in the number of larger, specialized 
farming operations, which are more likely to 
have the volume and market risk conditions and 
the managerial ability to utilize futures markets 
effectively. 

Use of futures markets to price grain crops in 
advance of harvest and to hedge grain storage 
operations is a management too! that is likely to 
become more widely used. There are indications 
also that livestock feeders are making greater use 
of futures markets for hedging feed purchases. 
Greater awareness of this alternative and the in- 
creased number of commercial feeding operations 
where a major part of the feed supply is pur- 
chased both favor this trend. 

Interest in futures markets among agricultural 
lenders appears to have increased greatly in the 
past five years. A limited survey of Iowa bankers 
enrolled in an agricultural credit short course at 
Towa State University in June 1970 revealed that 
25 of 37 respondents had farmer customers who 
were using futures contracts to hedge cattle-feed- 
ing operations. Five had customers who were 
hedging hog-feeding operations, fifteen who were 
hedging grain marketing or storage activities, and 
six who were hedging feed grain purchases. Nine- 
teen of the 37 bankers reported that they encour- 
aged farmers to use the futures markets for hedg- 
ing cattle-feeding operations when they felt fa- 
vorable opportunities existed. Similar counsel 
was reported by five on hog-feeding operations, 
by eight on grain marketing and storage, and by 


eight on feed grain purchases. 


Discussion: Ricwarp J. Foor, Texas Technological University 


The following comments relate to points in the 
main paper: 

(1) I agree that better information on hedgers 
is needed. True hedgers need to be separated in 
the statistics from processors who are long in raw 
materials but have not sold forward in product 
markets. As farin sizes ‘increase, modified legisla- 
tion is needed to permit livestock producers to 
cover feed costs in futures contracts beyond ex- 
isting CEA speculative limits. 


(2) Better examples for use in teaching are 
needed. Some that I use were cited. 

(3) Concern was expressed about “excessive” 
discounts on distant futures. If the discounts are 
excessive, users (such as meat packers and chain 
stores for cattle) should buy in distant months 
and then liquidate as they make firm contracts in 
cash markets. 

(4) “Good” futures contracts are needed. The 
economic principle involved is whether large 
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commercial users are willing to make and take 
delivery. If some basic characteristic relating to 
the quality of the commodity is omitted from the 
contract specifications or delivery is in a form or 
a locaton much used by the trade, trouble is apt 
to develop. 

(5) Grain producers, as well as cattle feeders, 
frequently seem to be too optimistic on future 
prices. Grains are resealed when the chance for a 
price rise is less than the likelihood of a steady 
decline. 

(6) Proposals were made for commodity 
study groups of professional price analysts. Such 
a group has operated for several years or more 


with respect to poultry and eggs. Dr. Willard 
Williams of our staff issues a weekly letter on 
cattle and hogs. Texas Tech has started a two- 
year research study for CEA on factors that af- 


fect futures quotations for pork bellies and shell ` 


eggs. 

The following was not covered in the main pa- 
per. If the “basis” is right, farmers may be better 
off using forward sale contracts than trading in 
futures contracts. They save the broker’s com- 
mission, do not tie up margin, and do not have 
the risk of possibly needing more margin. Local 
elevators or processors might well offer an attrac- 
tive basis to secure the business. 


Discussion: RonaLp C. CALLANDER, Commodity Exchange Authority, USDA 


The following views are my own and not nec- 
essarily those of the Commodity Exchange Au- 
thority or the USDA. Federal regulation of fu- 
tures is meant to insure that the market will 
function equitably. This will occur if there is a 
broad participation with no impediments, so that 
no one trader or group of traders will exert un- 
due influence on price. 

Four areas involving the application of eco- 
nomic principles will be discussed. First, to be 
designated as a contract market by the Secretary 
of Agriculture under the Commodity Exchange 
Act, the commodity contract terms must reflect 
fairly the general value and differences in value 
between grades, and the commodity must be 
traded in sufficient volume in the cash market to 
insure that such value measures may be made. 
Contract market designation is emerging as a 
major field of analysis because, among the newer 
applications of futures trading, the limitation of 
tradable supplies has a noticeable effect upon 
price relationships. 

second, I want to add to the widespread con- 
fusion about hedging by saying that an economic 
hedge may not be a legal hedge under the Com- 
modity Exchange Act. A legal definition is re- 
quired, however, in connection with provision in 
the act for establishment of speculative limits. 
We are aware that hedging data in our recent 
cattle report may contain misclassifications. On 
some checking of the long hedging classification 
we found that while there was some ‘Texas 
hedging” reported, most persons contacted ‘held 
long hedges against forward sales of cattle. 


Third, the act provides that excessive specula- 
tion causing unwarranted price movements 
should be curbed by trading limits. Perfectly 
competitive prices are considered here to be those 
most nearly represented by prices in a market 
where trading is so large that no one trader can 
influence the market. The development of trading 


in new and different commodities provides a fer- 


tile field of analysis for speculative limit consid- 
erations. Limits are currently in effect on wheat, 
corn, soybeans, oats, eggs, potatoes, and cotton. 

Fourth, price manipulation is an economic 
concept affected by legal precepts built up in the 
courts. A general concept of manipulation is that 
unnatural price movements or levels may be cre- 
ated by a trader or group of traders acting to- 
gether. A simple definition grounded in court de- 
cisions is that manipulation is the creation of an 
artificial price by planned action. Overt action 
and intent are the essential features. However, to 
measure the extent of price deviation in futures 
requires reliable techniques. Representative cash 
prices for this purpose are often hard to get. Are 
we going to have to rely solely on behavior of 
futures prices? Further, are we going to require 
price models for regulatory use with which to 
measure futures prices? 

I am happy to report that we have made a 
start with the colleges in research problems deal- 
ing with futures trading in several commodities. 
Such research efforts are-needed if regulation of 


T 


futures markets is to keep up with new develop- = 


ments that are taking place. 
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A Top Priority: Family Planning Assistance 
for Rural America* 


Wurm T., Borum 


HE American people have been concerned 

about rural poverty for some time. As a na- 

tion, we took our first significant actions to 
correct the rural poverty situation in the 1860’s 
[11, p. 1352]. One hundred and ten years later we 
` find the problems are still with us. Through the 
years our farm programs have not been successful 

in eliminating the causes of rural poverty. 

' Rural America has had a high rate of human 
fertility when compared with the urban sector. In 
1960 the rural farm fertility rate for all women 
ever married was 50 percent higher than for 
women in urbanized areas. In the younger age 
group, 20 to 24 years, rural farm women had 1.29 
children for every one born to urban women [16, 
p. 359]. Recently there have-been serious discus- 
sions suggesting that this high rate of fertility is 
contributing significantly to the continuing eco- 
nomic plight of rural people. It is the purpose of 
this paper to point out the need for continuing dis- 
cussion, study, and, eventually, adoption of a na- 
tional family planning assistance program for the 
rural poor. The time has come to recognize that 
high fertility in rural America only magnifies the 
traditional indicators of rural poverty such as low 
income, inadequate educational opportunity, and 
insufficient health care. It is time to recognize the 
evidence that rural parents do want smaller fam- 


. ilies. 


Income Levels and Family Size 


It is estimated that in 1960 rural people com- 
prised about 30 percent of the nation’s population. 
Using the conventional poverty level of $3,000 an- 
nual income, this 30 percent of the population ac- 
counts for about 46 percent of the families in the 
United States considered to be living in poverty 
[16, p. 17]. 

In 1959, the median money income of farm 


*I wish to acknowledge the helpful suggestions and 
z criticisms of Dr. Vern Elefson and Dr. Gary E. Rhode. 


Wiruam T. Boram is a senior in agricultural economics 
at Wisconsin State University. 


families was only 57 percent of the nation’s medial 
family income [16, p. 10]. After making allow 
ances for the difference in nonmonetary consump 
tion of home-produced goods and cheaper housin: 
costs, it was assumed that a farmer who receive 
76 percent as great an income as an urban mal 
with a comparable earning capacity would hav 
approximately the same real income. 

This consideration can be misleading, as wa 
pointed out by O. Wendell Holmes in a recent arti 
cle in the Amertcan Journal of Agricultural Eco 
nomics. He says that poor farm families, wit 
annual incomes $700 less than poor urban fam 
ilies, spent the same dollar amount for transporta 
tion. Transportation costs as a percentage of in 
come were 7 percentage points higher for the rura 
poor. He also points out that farm families ofte: 
pay a larger share of their medical and other simi 
lar expenses out-of-pocket. Nonfarm families usu 
ally obtain many of these services through fring 
benefits associated with their employment [7, Į 
1559]. : 

Clearly, the rural families are not receiving in 
comes comparable to those of urban families. D 
light of the larger average rural family, the pe 
capita income differential is even greater. 

Not only do large families reduce per capita in 
come by dividing it among more family members 
large families are associated with low family in 
comes. Mollie Orshanski found in 1964 that neart; 
one-half of the fifteen million children counted a 
living in poverty were growing up in homes wit] 
five or more children under 18 years of age. Sh 
also found that the risk of growing up in povert: 
increases rapidly from 10 percent for a one-chilt 
family to 47 percent for families with six or mori 
children [14, p. 5]. This information can bi 
viewed directly in Table 1. 


Rural Education and Community Services 

A recent study done by the Economic Develop 
ment Division of the Economic Research Servic 
indicated that the average years of school com 
pleted by the population twenty-five years old anı 
older was 11.1 years for urban residents compare: 
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Table 1. Risk of poverty by size of family, 
1964 





Number All U. S. families The poor 
of : 
children Number Number Percent of all 
per family families 
thousand thousand percent 
1 8,898 920 10.3 
2 8,339 943 11.2 
3 5,437 913 16.7 
22,674 2,776 12.2 
4 2,832 639 22.4 
5 1,455 $14 34.3 
Gormore 1,315 621 46.9 
5,602 1,774 31.7 


Source: Orshanski [14, Table 2]. 


to 9.5 years for the rural nonfarm people and 8.8 
years for the farm people [17, p. 20]. 

The quality of education also suffers in rural 
America. Since most of America’s small high 
schools are in rural areas, it stands to reason that 
they would be the schools least likely to be well 
staffed and stocked with new educational facilities 
and teaching aids. According to a study done by 
the National Education Association, only about 5 
percent of the small high schools had school aids 
and 25 percent had no librarian [13]. 

The size of family seems to be correlated with 
the intellectual development of children. In 1964 
the President’s Task Force on Manpower Con- 
servation reported that 47 percent of Selective Ser- 
vice mental rejects came from families with six or 
more children although only 11 percent of the na- 
tion’s children come from such families. A Scottish 
study of all 11-year-olds in that country showed 
an inverse relation between intelligence scores and 
family size. The children were then grouped by the 
social class of their families and the children from 
higher class families showed higher intelligence 
scores. However, the effect of family size still re- 
mained. For example, the children from small 
lower class families had higher intelligence scores 
than children from large middle class homes [10]. 
This suggests that the size of family directly af- 
fects educational attainment and intellectual ca- 
pacity. 

The unfavorable effects of large families on the 
development of children are complex and not fully 
understood. Some of the more obvious relation- 
ships are: Large families in rural communities re- 
duce the money available per student for formal 


education—buildings, teachers, and teaching aids. 
Children from large, low-income families feel a 
much stronger urge to “get out and earn some 
money,” and this leads to high drop-out rates. 


Health care and other community services are — 


affected in much the same way as education. Low 
incomes and high per unit costs limit the amount 
and quality of services received by people in rural 
ateas, As an example, in most rural areas there are 
fewer than one-half as many active nurses per 
1,000 people as there are in urban areas [2]. 
Clearly, nonfarm family size and fertility rates 
are relatively high. This phenomenon exerts con- 
siderable pressure in keeping income levels low 


thereby resulting either in the lack of education, | 


community services, and institutional facilities, or 
in their low quality. 


Attitudes Toward Family Planning 


In spite of the economic and social consequences 
of high rural fertility rates, very little has been 
done to help rural people to see and solve this 
problem. Traditionally, rural Americans have 
wanted large families to help with the family farm 
operation. This tradition is changing. According to 
Jaffe, the main findings of the United States Fer- 


tility Studies during the past decade have show. 
that many of the historic differences between ur- ` 
ban and rural families regarding their desires for. 


children are disappearing '[8, p. 467]. It is becom- 
ing clearer with each such study that rural poor 
parents really want smaller families. Children are 
no longer considered the economic asset they once 
were. George Esser reported that most respon- 
dents in a 1966 study viewed large families as a 
liability [9, p. 369]. . 

The convergence of fertility values between 
rural and urban, rich and poor, can also be shown 
in the fact that the use of contraception increased 
between the years 1955 and 1960 among those in 
the lowest socioeconomic group. However, the 
methods of contraception remained quite differ- 
ent. Those in the lower socioeconomic group typi- 
cally used such methods as douche, suppositories, 
and withdrawal, while those in the higher socio- 
economic group typically relied upon such meth- 
ods as “the pill,” diaphram, and intrauterine de- 
vice '[18, p. 281]. It is obvious that those in the 
lower group relied upon those methods that are 
usually accessable without a doctor’s assistance 
and, further, are less dependable in preventing 
conception. i l 

One final proof of the convergence of fertility 
values rests in the increasing acceptance of family 
planning centers. A study completed by Bogue in 
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FAMILY PLANNING ASSISTANCE FOR RURAL AMERICA 


1966 indicated that after an extensive educational 
program was initiated in a previously operating 
family planning center in the rural South, a re- 
_ newed interest and more extensive.use of the fa- 
cilities resulted [4]. Similar results were observed 
by Beasley in 1967 when he conducted a similar 
study in Lincoln Parish, Louisiana [2]. 

Although the rural poor want smaller families, 


they have not succeeded in achieving them. In | 


1960, 21 percent of the couples in farm occupa- 
tions were classified, by their own judgment, as 
having “excess fertility.” That is, the last child 
born was unwanted either by the husband, the 
wife, or both [9, p. 371]. The 1960 Growth of 
American Families (GAF) studies showed that 
“the problem of unwanted pregnancies is most 
severe in the lowest income and education group.” 
Among couples with excess fertility it was found 
that those with the lowest incomes want fewest 
births. Table 2 will show more clearly the empiri- 
cal results. A study by Welpton and Campbell led 
to the conclusion: “Lower status couples do not 
have more children than higher status couples 
simply because they want more. They have more 
because some of them do not use contraception 
regularly and effectively. If couples in all educa- 
tion and income groups were to use contraception 
equally well, there would be only a small differ- 
ence in average family size” [18, p. 243]. 


Table 2. Desired family size compared with 
expected family size, by income 


groups 
Births wanted Births expected 
Tcome group per family per family 
Highest incomes 3.1 3.9 
Lowest incomes 2.5 4,2 


Source: Jaffe (8, p. 468]. 


Evidence continues to mount telling us that the 
problem is not disinterest in smaller families 
among the poor but our own unwillingness to ini- 
tiate a program of family planning assistance for 
them. 

Currently there are about 5.3 million fertile 
women in poverty who are not, at’any given time, 
pregnant or désiring pregnancy. These women are 
_ considered the potential patient load of a family 
planning assistance program for the entire nation. 
Today help is being extended to only slightly over 
700,000 of these women, 
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A Possible Program 


The purpose of this paper has been to point out 
the pressing need for action in the area of family 
planning for the rural poor. My purpose has not 
been to present a detailed program as a pro- 
posal. Nevertheless, a brief suggestion may be in 
order. 

Today, more than 96 percent of rural children 
are born in hospitals [9, p. 367]. Since it appears 
that most rural poor women are hesitant about 
coming directly to a doctor for help with birth con- 
trol, because of either the cost consideration or 
simple embarrassment [3, p. 393], the rural hos- 
pital maternity ward offers a logical place to ini- 
tiate a systematic program of family planning. 
While the mother is still in the hospital after de- 
livery, she can be made aware of the techniques 
of family planning as well as the social and eco- 
nomic gains associated with a planned family. If 
she desires further assistance, the hospital should 
be equipped to help her. 

With the use of rural hospitals, it appears that 
the mechanism is available. All that is needed is to 
implement a program. To do this will require a 
financial commitment by society which will have 
a long-term impact on rural communities in the 
United States. 


Concluding Remarks 


The adoption of a family planning assistance 
program for the rural poor will not immediately 
solve the social and economic ills of rural America. 
However, if such a program were initiated and 
promoted on a full scale, it would make significant 
contributions by: 

(1) Serving to eliminate a major source of frus- 
tration for many rural people. 

(2) Helping to increase the low per capita in- 
come of farm people and thereby make available 
additional funds from the private sector for the 
improvement of existing health, education, and 
other community facilities. 

(3) Helping to reduce the excess fertility in 
rural America and enable the nation to eventually 
reach its goal of every child being a wanted child. 

(4) Making better use of the limited funds we 
have available to help those who are not able to 
help themselves because of either a lack of educa- 
tion or low income. 

The possible accomplishment of these goals 
should make the inclusion of a family planning 
assistance program for the rural poor a worthy 
component of our national rural development pol- 


„icy. 
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Master’s Theses 


Nores, Gustavo A., An Econometric Model of the 
Argentine Beef-Cattle Economy, Purdue Unt 
versity, 1969. 


The economic problem was stated as the need for 
an explanation of price fluctuations at the farm leyel 
during the period 1935~1966, on the basis of eco- 
nomic reasoning and empirical evidence. It was hy- 
pothesized that the nature of both aggregate derived 
demand and slaughter supply was responsible for 
such price fluctuations and that both domestic de- 
mand and demand for exports played an active role 
in the price formation mechanism. It was further hy- 
pothesized that cattle farmers had a different re- 


‘ sponse to current market price in terms of the quan- 


tity marketed of each category of animals. 

The main objective of the study was to identify 
and quantify the annual structure of the Argentine 
cattle-beef economy, for the period 1935-1966, in a 
degree sufficient to provide a framework for the 
analysis of the causes of price fluctuations. Specific 
objectives were: (1) to fit and derive supply 
and demand relationships at different levels of 
the marketing channel of beef; (2) to determine 
the interrelationships between the domestic and the 
international market for Argentine beef: (3) to eval- 
uate the impact on prices and quantities at the farm 
levels of changes in certain variables and parameters 
at the retail level, the international market and ex- 
change-rate policy; and (4) to analyze the findings 
in terms of the economic hypothesis and in the light 
of policy implications, 

The structural model consists of eight behavioral 
equations describing domestic and foreign demand, 
marketing and export-packers groups’ behavior, 
slaughter supply of steers and yearly steers, slaugh- 
ter supply of cows, heifers, bulls and calves, and an 
average weight relation. In addition, two identities 
were specified: per capita to total consumption and 
foreign-domestic price transformation identities. A 
farm market clearing condition closes the system of 
eleven equations in eleven endogenous variables. 

Two-stage least squares technique was used to esti- 
mate the structural parameters on the basis of secon- 
dary data, annual data for the period 1935~1966. 
The low values obtained for the price elasticities of 
aggregate demand and slaughter supply at the farm 
level and the relative large coefficients of cross elas- 
ticities found for the slaughter supply and demand 
for export give empirical support to the main hy- 
pothesis. In particular, total slaughter supply is esti- 
mated as being highly inelastic with respect to cur- 
rent price; thus it is an indication that shifts of ag- 
gregate demand at the farm level would result in 
wide price fluctuations. In addition, if a shift in de- 
mand causes an increase (decrease) in price, such 


higher (lower) price would command a lower. 


(higher) volume of slaughter in the next period anc 
consequently would lead to a still larger increase (de 
crease) in price. 

The value obtained for the elasticity of export de 
mand with respect to exchange rate indicates thai 
the latter is a powerful shifter of demand for export: 
thus indicating, as it was hypothesized, that thi: 
function plays an active role in the price formatior 
mechanism. It is concluded that exports of bee! 
should not be considered as just “the residual ove: 
and above domestic consumption” as in an account: 
ing framework but, from an economic viewpoint 
should be considered as an important component o: 
aggregate demand at the farm level. 

The hypothesis that cattle farmers have a differ 
ent response to current market price in terms of the 
quantity marketed of each category of animals wa: 


. not rejected on the basis of the empirical estimate: 


obtained. 


Wood, William Robert, A Demand Analysis o; 
Processed Salmon from the West Coast, Oregor 
State University. 

The primary purpose of the study was to identify 
the demand for processed salmon from the Wesi 
Coast. The basic approach in the demand analysis wa: 
to identify those variables that determine the supply 
and demand for processed salmon. An econometric 
model was established containing the supply and de 
mand equations from which estimates for the param: 
eters in each equation were obtained. The main sourct 
of data for salmon was obtained from publication: 
printed by the Bureau of Commercial Fisheries, anc 
the Pacific Fisherman. Ordinary least squares using 
the wholesale price as the dependent variable in th: 
demand equation was the principal method of analysis 

Coefficients for the demand expressed flexibilitie: 
with respect to the price. Price flexibilities calculatec 
at the mean values for all processed salmon indicatec 
that a 10 percent increase in volume would reduci 
price by a lesser percentage. For increases in the sup 
ply of processed salmon, total revenues would in 
crease, where decreases in supply would cause tota 
revenues to decline. 

The results of the study also indicated that for ¢ 
small percentage increase in disposable income 
prices would increase but by a lesser percentage. In 
verse relationships were noted between the price o: 
salmon and the quantity of canned meat and mea 
products. Effects of population changes on the price 
of processed salmon were inconclusive. 


Lynne, Gary Dean, A Determination of Wate: 
Value Estimates for Bromegrass and Corn Silage 
Production in North Dakota, North Dakota State 
University, 1969. 

The general objective of this study was to quan 
tify yield response from water and fertilizer input: 
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applied to forage crops in North Dakota. The spe- 
cific objectives were to: 

(1) Estimate production functions for irrigated 
forage crops adapted to North Dakota soil and cli- 
matic conditions. 

(2) Estimate maximum profit water levels and 
least cost-maximum profit combinations of water and 
nitrogen under alternative price levels. 

(3) Appraise the value of water used for irrigated 
forage crops. 

Production functions were quantified for irrigated 
bromegrass and corn silage utilizing the least squares 
regression technique. Estimates of the marginal 
physical product of water and nitrogen were derived 
from the regression equations. 

At least 18 acre inches of water were required on 
bromegrass to approach the maximum profit water 
level for all nitrogen rates under average price condi- 
tions. Maximum profit output levels ranged from 
3.89 to 5.04 tons per acre. The range in returns was 
$17.44 to $45.37 per acre. The maximum profit water 
level on corn silage was 16 to 20 acre inches. 

The optimum water allocation of the unlimited 
water supply was 17.5 and 7.8 acre inches on brome- 
grass and corn silage, respectively. The optimum al- 
location was 8.5 and 4.5 acre inches with limited wa- 
ter. 


Doctoral Theses 


Carlson, Gerald August, A Decision Theoretic Ap- 
proach to Crop Disease Prediction and Control, 
University of California, Davis, 1969. 

Bayesian decision theory procedures are used to 
arrive at optimal pesticide use practices. The over- 
and underuse of agricultural pesticides is a resource 
allocation problem that has received little formal 
economic evaluation. This study attempts to develop 
a general model of pesticide use (or nonuse) which 
considers pest density and economic factors. The 
procedures are applied to maximize expected net re- 
turns of California peach growers in the control of 
peach brown-rot disease. 

Disease level is treated as a random variable gen- 
erated by a discrete process. Subjective probabilities 
of disease incidence level are assessed from a random 
sample of peach growers. Standard lottery, density 
function, and cumulate probability distribution 
methods are used to elicit subjective probabilities. 
Objective probabilities based on relative frequencies 
of summer rainfall duration are computed and used 
to supplement the subjective probabilities. Rates of 
control from standard fungicide applications are av- 
erages from trials conducted in California and else- 
where. 

Disease level predictions are based on rainfall and 
disease potential forecasts. Weather bureau forecasts 
of summer rainfall are used to revise prior probabili- 
ties of disease loss by means of Bayes Theorem. The 
disease potential forecast is based on a cross section 
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survey of peach orchards with fruit maturity, inocu- 
lum count, and rainfall being the important variables. 
The combination of information from the decision 
maker and an analyst ig accomplished by repeated 
use of Bayes Theorem. Strategies with maximum ex- 
pected income based on the two types of forecasts 
are computed. The value of and information gain from 
the various forecasts are compared. l 

‘The influence of other objective functions on opti- 
mal strategies is investigated. The mean-variance cri- 
terion leads to more cautious strategies. The second 
objective function is maximization of income subject 
to exceeding a minimum (disaster level) income with 
a given probability. 

Three procedures for evaluating aggregate benefits 
of crop disease are compared. Welfare economic 
principles are employed to measure industry, con- 
sumer, and national benefits from an output-increas- 
Ing innovation such as disease information ser- 
vices. A simple projection indicates that long-run 
benefits may be greater than average annual benefits. 
The major conclusion drawn from using consumers’ 


' and producers’ surplus to evaluate benefits is that 


they can differ substantially, depending upon the 
level of aggregation of the analysis. 

The model developed applies to annual pesticide 
use decisions. The dynamic aspects of disease control 
through time require more investigation. The deci- 
sion theory framework appears to be applicable to 
many pest control situations. | 


Pinstrup-Andersen, Per, The Role of Food, Feed 
and Fiber in Foreign Economic Assistance: 
Value, Cost and Efficiency, Oklahoma State Uni- 
versity, 1969. 

In this study, major emphasis was placed on devel- 
oping a theoretical framework to determine the 
value, cost, and efficiency of food aid relative to un- 
tied cash aid and to estimate these relationships for 
the U.S. food aid during 1964-66. 

Basic data for the quantitative analyses were ob- 
tained from a mail survey conducted among persons 
in the major U.S. food aid recipient countries. 

The value to the aid recipient countries of the to- 
tal U.S. food, feed, and fiber aid during 1964-66 was 
estimated to be 80 percent of the market value of 
the commodities.The payments required from the 
aid recipients were estimated to be 28 percent of the 
market value, the cost of transportation payable by 
aid recipients 18 percent, leaving the aid recipients 
with a net aid of 34 percent of the market value of 
the commodities. 

The real aid obtained from food aid programs de- 
pends on the terths of the aid. It was found that if 
food aid was received on dollar credit terms, the 
present value of the repayments and transportation 
costs to.be paid by the aid recipients exceeded the 
value of the commodities, The study concludes that 


the value to aid recipient countries of food aid can- 


2 
= 


‘ 
ABSTRACTS OF AWARD-WINNING THESES 


not be determined by means of prevailing world 
market prices of these commodities. Pricing of com- 
modities exported under aid programs requiring repay- 
ment either in nonconvertible currency or dollars, on 
the basis of prevailing world market prices, is likely 
to cause unduly high repayment obligations to the 
aid recipients. 

Finally, the study points out corrective measures 
for pricing and evaluation of external food aid. 


Behr, Michael Ross, Technical Progressiveness tn 
the Agricultural Processing Sector: A Structural 
Analysis, University of Wisconsin, 1969. 

The sample in this research consists of 99 large 
agricultural processing firms. The statistical technique 
is multiple regression. The analysis is cross-sectional 
over a nine-year period. Technical progressiveness 
as the dependent variable is alternatively measured 
as R&D expenditure, R&D employment, patents 
granted, and trademarks registered. Significant in- 
dependent variables are industry concentration, a 
firm’s market share, product differentiation, firm 
size, profitability, diversification, and the proportion 
of firm sales in nonfood products. 

R&D expenditure is positively related to diversifi- 
cation, nanfood sales, industry concentration, market 
share, and profits, but negatively related to product 
differentiation ‘and firm size. Substituting R&D em- 
ployment for R&D expenditure produces substan- 
tially the same results as does substituting patents 
granted for R&D expenditures. The results using 
trademarks as the dependent variable are weaker 
though similar except for a positive relationship to 
product differentiation. 

Investigation of other independent variables failed 
to yield significant results. An analysis of sensitivity 
to industry definition, an investigation of the impact 
of unspecified industry-related influence using quali- 
tative variables, and sensitivity to adjustment for 
vertical integration is included. 


Gray, Sanford Lee, Economic Effects of Diversion 
of the Columbia River, Washington State Uni- 
versity, 1970. 


Interregional transfers of water have received a 
great deal of attention as one solution to problems of 
growth in water-deficit regions of the West. A major 
argument favoring transfers is that water supplies 
must be increased if deficit regions are to maintain 
economic growth. Opposing argument is that export- 
ing regions may be damaged by loss of competitive 
advantage and restrictions on future growth. These 
arguments are explored under various assumptions 
concerning economic and technological conditions. 

The study emphasizes agricultural sectors of two 
regional economies: Washington as a water-surplus 
region and California-Arizona as a water-deficit region. 
Input-output analysis provided estimates of inter- 
regional interdependencies; and linear programming 
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was used to determine optimal levels of regional out- 
puts, resource use, and imputed rents to resources 
both with and without water transfer. 

Comparison of solutions from the programming 
models indicates that transfers from Washington to 
California-Arizona do not provide lasting solution to 
problems of economic growth in the latter. While 
water transfers are economically feasible when trans- 
fer costs are ignored, imposition of a nominal per 
acre-foot charge on transferred water results in fail- 
ure to meet the marginal benefit-cost criteria. Under 
the assumptions of this study, the argument that in- 
terregional transfers of water are necessary to pro- 
mote overall growth does not appear to be well 
grounded. 


‘DISTINGUISHED UNDERGRADUATE 
TEACHER AWARD 


Rosenrt W. TAYLOR 
Purdue University 


Dr. Taylor has developed the introductory course 
in agricultural economics so that it includes both 
depth of subject matter and an overview. His stu- 
dent numbers have increased from 200 per year to 
400 per year. He also coordinates Economics 217 
(enrollment about 300) with the introductory 
course. These two courses meet the economics re- 
quirements of most students in the School of Agri- 
culture, l 

Dr. Taylor has consistently received excellent 
course evaluations. He makes liberal use of visual 
aids and advanced teaching methods. His effective 
teaching stems mainly from his lively dialogue with 
the students and his genuine interest in students. He 
takes pictures of each of 300 to 400 beginning stu- 
dents and’ makes a sincere attempt to know each of 
them. 

Dr. Taylor has had responsibility for the counsel- 
ing program in the Department for several years. He 
has developed the option from 150 to about 250 stu- 
dents. When he was advisor to the Agricultural Eco- 
nomics Club it received the outstanding undergradu- 
ate agricultural award for two consecutive years. He 
coached the undergraduate debate team to a champi- 
onship one year and honorable mention two years. 

Professor and Mrs. Taylor have had over 50 stu- 
dents in their home for meals in each of the most 
recent years and they average about 200 others for 
various activities. Students frequently invite him to 
housing units for short talks and discussions. They 
value his advice and seek it often. 


DISTINGUISHED EXTENSION PROGRAM 
. AWARDS 


NEL E. HarL 
, Iowa State University 
The Iowa State University Extension Program in 
Legal Affairs, designed to focus on legal dimensions 
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of economic problems, functions in accordance with 
five objectives: (1) To encourage decision workers 
at the level of the individual, the family, and the 
firm to incorporate law into their economic decision- 
making functions; (2) to assist decision workers in 
identifying legal problems at a point sufficiently early 
in time to permit optimal planning in response there- 
to; (3) to emphasize the preventive role of law as 
well as the remedial aspects of law; (4) to encourage 
decision makers to make optimal use of legal coun- 
sel; and (5) to extend to attorneys information on 
the economic functioning of the legal structure and 
to expand their level of understanding of economic 
and legal concepts important to a practicing attor- 
ney. A unique feature of the program has been the 
simultaneous use of the knowledge and insights from 
the disciplines of law and economics in problem solv- 


ing. 

To implement the objectives, workshop programs 
with supporting outlines and work problems have 
been developed for attorneys on technical, legal and 
economic aspects of farm corporations, Subchapter S 
for farm and business taxation, and estate and busi- 
ness planning for the farmer as a sole proprietor. Ex- 
tensive use has been made of the materials within 
Iowa and in seven other states. 

For nonlawyers, workshops with supporting out- 
lines and work problems have been prepared and pre- 
sented on estate planning, farm corporation organiza- 
tion and operation, ownership and transfer of real 
property, civil liabilities, income tax planning and 
management for the firm, and the uniform commer- 
cial code (sales and secured transactions). In addi- 
tion, workshop programs and materials on legal and 
economic aspects of the practice of veterinary medi- 
cine have been presented to practicing veterinarians 
within Iowa and in other states, 

Intensive, one-week in-service training programs 
for extension personnel on fundamentals of farm es- 
tate and business planning have been developed and 
presented in two states. 

In addition to workshops, use has been made of 
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video tape and television with materials on estate 
planning and home ownership presented through se- 
ries of telecasts. 


KENNETH D. DUFT 
Washington State University 


The objectives of the extension program developed 
by Dr. Kenneth D. Duft in agribusiness management 
are: 

(1) to train managers to apply basic financial 
management and operations research concepts to the 
internal problems of their firms; 

(2) to train managers to solve case problems in 
management; 

(3) to develop an ability in agribusiness managers 
to identify, evaluate, plan for, and initiate coordi- 
nated firm growth; 

(4) to provide a continuing communication link 
among firms across commodity lines; and 

(5) to provide professional advice and counsel rel- - 
evant to specific management problems. 

The 1968 agricultural marketing clinic program 
was utilized to develop initial awareness of manage- 
ment problems. The theme of the clinic in 1969 was 
devoted to the topic, “Alternatives for Agribusiness 
Firm Growth,” with about 70 managers participat- 
ing. 

Two series of management seminars were orga- 
nized, one on Economics of Decision Making and the 
second on Financial Management. 

Three management manuals were developed: 

Financial Ratio Analysis 

Statistical Decision Theory: An Aid to Agribusi- 
ness Management 

PERT Time/Cost: An Aid to Agribusiness Man- 
agement. 

An Agribusiness Management newsletter is pub- 
lished each month with a mailing list of over 1400. 

Dr. Duft has also conducted a number of manage- 
ment audits on a variety of management problems in 
firms in Washington. 
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AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION 
REPORTS AND MINUTES 


- REPORT OF THE PRESIDENT 


Most of the activities of your president and the 
Executive Board during this past year have been to 
encourage enterprises initiated by our predecessors. 
A policy advisory board was appomted to represent 
the Association in the literature retrieval project. Its 
chairman, Lee Day, has assured the Board that our 
project is now an operating reality and had printed 
copies of the first issue for the Board. Thus that 
project has moved from the planning to the imple- 
mentation stage, and I am certain that the Executive 
Board will appreciate membership reaction to it. 

During the past year our renamed International 
Committee, under the chairmanship of President- 
Elect Ruttan, has been instrumental in obtaining a 
substantial AID commitment to continue the series 
of professional seminars in international develop- 
ment that previously had been financed by the Agri- 
cultural Development Council. This program will be 
administered by the A.D.C. on behalf of the profes- 
sion, and our continued interest in it will be evi- 
denced by the appointment by President Hillman of 
one of the members of our International Committee 
to an advisory board. 

In a related matter the Association funded travel 
fellowships to help defray the expenses of ten of our 
young members to the International Conference in 
Minsk, U.S.S.R. These individuals have expressed 
their thanks to the Association and its members for 
this support. 

The ad hoc committee on visiting lecturers has be- 
gun an active program under the able leadership of 
Jim Hildreth of the Farm Foundation, who has 
agreed to act as coordinator of the program. For 
those not familiar with the details of the program I 
suggest that you read that committee’s report, which 
is published in the Proceedings issue of this 
Journal. . 

The Executive Committee authorized a new com- 
mittee on the employment service last winter. This 
seems especially appropriate in view of the changes 
in the professional Jabor markets. That committee, 
chaired by Loys Mather, has recommended the es- 
tablishment of a year-round employment service by 
the Association and the Executive Board has autho- 
rized that committee to proceed to develop specific 
recommendations for the implementation of such a 
service. 

Another new temporary committee, recommended 
by the professional activities committee, was autho- 
rized last December. This new committeé on educa- 
tion in agricultural economics is chaired by James 
Nielson. It has already produced its first report and 
I recommend that the membership read it. The Exec- 
utive Committee also amended the bylaws to give 
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this committee continued status consistent with the 
committees on extension, business, and international 
programs, 

Two other temporary committees have been set in 
motion to provide service to our membership. One is 
the directory committee, and we should have a new 
directory of our membership available in 1972. The 
second is a committee on brochures on careers in ag- 
ricultural economics. This group expects to have a 
proposal for the Executive Committee soon. 

Our new permanent committee on economic statis- 
tics also is beginning to function. Its broader per- 
spective, that of the total problem of statistica] im- 
provements of interest to our profession, led to a 
discussion with representatives of the National Bu- 
reau of Economic Research in December. It appears 
that our interests and theirs are highly complemen- 
tary, and, hopefully, these interests should lead to 
badly needed action in this area. 

As always, the hardest working of our committees 
have produced their usual high performance with 
their typically low profile. I refer to those persons 
who labor on behalf of the Association as members 
of our various awards committees and our student 
activity committee. As is proper, the awardees and 
the students are the focus of our attention at these 
annual meetings, but I wish to recognize and thank 
all those who served the Association so well as mem- 
bers of these committees. I wish especially to men- 


_ tion Dr. Emery Castle who is stepping aside from 


the chairmanship of the awards committee after 
three long years of dedicated service. 

In addition to these committee works, my personal 
attention has been upon some revamping of the an- 
nual meetings format. I shall leave it to your judg- 
ment whether such new approaches are fruitful. I’m 
certain the new president and the president-elect 
would welcome your comments. 

Most impressive of all to me during the past year 
has been the willingness of our membership to take 
on difficult and time-consuming tasks in behalf of the 
improvement of our profession. As long as this atti- 
tude continues I worry little about the viability of 
the American Agricultural Economics Association. 

I appreciate the honor of having served as your 
president and am truly thankful that the term is 
short. 

Respectfully submitted, 
Dare E. HATHAWAY 


RESOLUTION 
The University of Missouri, its president, and the 
faculty and staff of the Department of Agricultural 
Economics have shown great hospitality to the mem- 
bers of the American Agricultural Economics Associ- 
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ation, their families and guests, and to the AAEA 
officials and related groups at the Annual Meeting 
held at Columbia, Missouri, August 9-12, 1970. 
Therefore: 

Be it resolved that the American Agricultural Eco- 
nomics Association express its sincere gratitude to 
Vice-President Bryce Rutchford, Dean Elmer Kiehl, 
and to the faculty and staff of the Department of 
Agricultural Economics and their wives for their hos- 
pitality. All these, under the leadership of Wendell 
McKinsey, Chairman; Jim Rhodes; and Harold 
Breimyer of the Local Arrangements Committee, 
have served us efficiently and graciously. The Associ- 
ation wishes to acknowledge the individual effort of 
Miss Beth McKinsey. The very readable name tags 
were particularly appreciated. 

Be it further resolved that a copy of this resolu- 
tion be sent to President Weaver, to each of the sub- 
committee chairmen, and to others at the University 
of Missouri as appropriate. 


REPORT OF THE SECRETARY-TREASURER 


The total membership of our Association increased 
in 1969. However, not all segments of the member- 
ship grew. There were 45 corporations which held 
sustaining memberships (Table 1). This was up from 
38 in 1968, There were 2,854 regular memberships in 
the United States and 566 abroad. Both of these 
were more than in 1968. Junior memberships, both 
foreign and domestic, were down. The number of 
corresponding members (financed by governmental 
agencies) was also down. Altogether there were 70 
more members of AAEA in 1969 than in 1968. 


Table 1. American Agricultural Economics 
Association: number of members 





and subscriptions, 1969 

hed RAHE Category Number 
Sustaining members 45 
Regular members—United States 2, 854 
Foreign 566 
Junior members—United States 518 
oreign 61 
Corresponding members—-United States 2 
oreign. 179 
Libraries and businesses—United States 645 
Foreign 1,090 
Exchange 3 
Total number of members and subscriptions 5,963 


The number of subscriptions by libraries and busi- 
nesses to the American Journal of Agricultural Eco- 
nomics totaled 1,735 in 1969, with 63 percent being 
foreign. Both of these were more in 1969 than in 
1968. 

The financial picture for AAEA in 1969 was not 
rosy. In August it was estimated that the Association 
would have a deficit of $10,075 (Table 2). The defi- 
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cit turned out to be $12,412.35 (Table 3). The in- 
come of the Association for the year was $74,692.62. 
This was about $1,800 less than was budgeted in Au- 
gust. Expenses totaled $87,104.97. and were about 
$600 more than the budget estimates. 

(It should be noted that in these computations the 
years expenses included an estimated figure of 
$22,500 for printing the December 1969 proceedings 
issue of the AJAE. This amount was carried as a lia- 
bility of the Association at the end of the year in 
order to include all of the 1969 year’s business in the 
financial reports even though, in fact, the December 
issue had not been printed as of the end of the year. 
The actual printing cost of the issue, when it was 
printed in 1970, was $21,220. Thus, the expenses and 
the deficit for the year were overstated by $1,280.) 


Table 2. American Agricultural Economics 
Association: 1968 operating state- 
ment, 1969 budget and revision, and 











_ 1970 budget 
1968 1969 Budget 1970, 
statement Initial Revised Budget 
Escet 
KAEA dues and 
subscriptions $53,092.54 $53,035 $53;035 $ 83,250 
members 457.00 1,500 41,500 1,750 
Sustaining members 3,900.00 4,000 ,000 4,000 
Sale of back issues 692. 5,290 5,290 12,000 
Sale of reprints 3,565.01 4,050 4,250 4,500 
Adve Gai 737.75 500 800 1, 
Annual meeting 1,274.58 1,275 750 1,200 
Interest and 
dividends 6,726.36 6,110 6,110 7,000 
Suba. to Àm. Biblio. , 
. Econ. 10,000 
eous 1,051.38 680 680 700 
a $78,497.08 $76,440 $76,415 $125,400 
foarnal $50,577.87 $45,000 $56,415 $ 58,000 
fener ge etc. 1,426.56 600 600 600 
Editoria suppor we ve oe ae 
ofreprints 2,429.99 2, i 
Purchase of , 
issues 1,079.00 300 300 1,000 
Student affairs 1,088.13 960 ; 960 1,000 
program 2,949.5 3,1 3, 
Annual meeting 
2,925.20 2,125 2,125 2,625 
Postage and 
telegrams 1,328.21 1,200 1,200 1,600 
Secretary-Treasnrer 
assistance 7,120.01 6,900 7,400 8,000 
Secretary-Treasurer , 
hon 3,000.00 3,000 3,000 3,000 
Offce supplies 1,052.97 500 500 1,000 
IBM e hire 147.50 150 — 300 
Bonds 146.00 149 149 140 
338.04 250 §00 
Audit 00.00 —~ -= 250 
Reorganization ae 
expenses : — — — 
1971 Handbook- 
Directory — —~ —_ 2,000** 
IAEA travel grant — — — 5,000 
Bibbegraphy of Agri 
i y - 
g omn i — — — 13,280 
ove of Secretary- 
Committees * 2,516.98 2 — : 306 2, 000 
$85,976.17 $73,995 $86,490 $114,195 
Balance $—7,479.09 $2,445 8—10,075 $ 11,205 





s s Dues at $15.00, subscriptions at $25.00 
spendin of $18, Se ticipated for publication in 1971, 
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Table 3. American Agricultural Economics 
‘Association: income and expense 
statement for year ended December 








31, 1969 
Incoms 
Dues and subscriptions: 
members $27,544.92 
oint members 9,380.05 
Janion members 3,080.00 
ubscriptions 24,932.09 
Corresponding members 1,572.00 
5 4,500.00 
71,009.06 
Pius: : 
Increase in FS Sub. Pay 130,50 
aa Nidhi eir $ 277.22 
Increase in prepaid dues 14,610.50 
a 14,887.72 
Net dues and subscriptions $56,251.84 
Joint dues: Collected $3,159.85 
Remitted 3,139.51 
Annual meetings 1,073.95 
Mm + 
Dividends and interest 6,858.56 
Back issues j 4,785.84 
Reprints 4,314.40 
Advertisements 971,00 
Miscellaneous 416.69 
Total 74,692.62 
Ex € i 
ournal ting 
(incl $22,500.00 est. for December AJAE) $53,730.96 
Swanson—Editor’s <i van 33.74 
Fuller—Payment to University of California 7,000.00 
Fuller—Editorial expense 660.00 
Prin reprints 3,222.79 
issqes 437.00 
Postage and wires . 1,991.73 
ce supplies and stationery 1,131.08 
m 1,530.43 
Committees 6,298.70 
Bond 135.00 
Secretary-Treasurer: Honorarium 3,000.00 
Other balp 41528.39 
er t * 
Miscellaneous 58.43 
Total $87,104.97 
Net operating loss 12,412.35 


The net income from dues and subscriptions in 
1969 was $56,251.84. This was 75 percent of the to- 
tal income. The “annual meetings” income of 
$1,073.95 was our share of the “profit” from the 
winter meetings. This profit comes mainly from fees 
charged for exhibits at the meetings and is appor- 
tioned on the basis of attendance at the meetings. 
Interest and dividends on the Association invest- 
ments brought us $6,858.56. Sale of back issues 
brought in $4,785.84. The Association has a fairly 
large supply of “overrun” issues of the Journal 
stored by the George Banta Company. These are for 
sale as are Journal copies which are purchased for 
resale. There was $457 spent for such issues. The 
$4,314.40 received for reprints is a gross figure. The 
cost of printing these in 1969 was $3,222.79. Thus, 
the net income from this source was $1,091.61. 

By far the biggest item of expense was the cost of 
Journal printing. This was about 60 percent of our 
. operating cost. In addition, $7,633.74 was spent in 
support of the editor’s activities. The cost of dperat- 
ing the secretary-treasurer’s office, including wages, 
postage, printing, etc., was $14,037.92, Committee ex- 
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Table 4. American Agricultural Economics 





Association: committee expendi- 
tures, 1969 
patel ered Se printing, etc. $ 15.13 
Retrieval of Literature 84.93 
Sustaining Membership—Postage, printing, etc. 244.63 
Review of Postwar Work in 
Agricultural Economics—Travel 1,983.45 
Awards-—Postage, printing, etc. 250.16 
Research Awards 2,950.00 
Teaching Awards 250.00 
Extension Awards 500.00 
Undergraduate Affairs—Postage, printing, etc. 120.40 
Honoraria 200 .00 
Awards 600.00 


Total $6,298.70 


penses paid by the Association, including awards, 
totaled $6,298.70 in 1969 (Table 4). 

In comparing the budget with the operating state- 
ment, the principal difference in income was that less 
in membership dues was received than was expected. 
For the expenses, the main differences were: (1) the 
Journal printing costs were overestimated, and (2) 
the committee expense was considerably underbud- 
geted., 

The Balance Sheet of the Association indicates that 
we are in good financial shape in spite of the operat- 
ing losses. The total assets were $89,971.26 (Table 
5). This includes stocks and bonds with an “at cost” 
value of $87,564.89. The liabilities included 
$29,532.50 in dues paid for 1970 and subsequent 
years and the $22,500 printing bill estimate, as previ- 
ously noted. The net worth of the Association, with 
stocks and bonds valued at cost, was $51,351.11 at 
the beginning of the year and had declined to 
$37,938.76 at the end. 

The decline in net worth reflects the financial 


Table 5. American Agricultural Economics 
Association: balance sheet, Decem- 


ber 31, 1969 
Assets 
Cash $ 1,708.87 
Franklin Square account receivable 697.50 
Investments at coat: 
bonds $22,936.91 
stocks 
(market valut approximately $158,512) 64,627.98 
87,564.89 
_ Total $89,971.26 
Prepaid membership dues : $29,532.50 
Printing cost of December AJAE (estimated) 22,500.00 
$52,032.50 
Nea Worth 
A ee l $12,412.35 ee 
et i . 
Less: Advance to Montana 
State University not 
repaid 1,000.00 13,412.35 
Balance December 31, 1969 37,938.76 
Total $89,971.26 
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problems of the Association. These were recognized 
in August at the annual meeting and the dues and 
subscription rates changed, as all of you know. 
Hopefully, these changes will generate enough addi- 
tional income to meet the current and probably 
growing expenses of the Association. 

I would have liked my eleventh and last report as 
secretary-treasurer to have been a financially favor- 
able one. It is not, but I feel that the changes in dues 
and subscription rates will bring about that condition 
for my successor. The members should recognize, 
however, that costs generally continue to go up and 
future adjustments will have to be made. 

I take this opportunity to again thank you for 
your cooperation and kindness. My term.as secre- 
tary-treasurer was a pleasant one, 

Sincerely, 
C. D. KEARL 


AUDIT REPORT 
Dear Dr. Hathaway: 


In accordance with your request of October 16, 
1969, Professor Earl Brown and I arranged for an 
outside audit of the financial affairs of AAEA by the 
firm of Maxfield, Randolph, and Carpenter. You 
may recall that such a professional audit was deter- 
mined appropriate in view of the change in the Sec- 
retary-Treasureship as of January 1, 1970. 

No doubt you received the report of Maxfield, 
Randolph and Carpenter dated May 6, 1970, and 
sent to the Board of Directors of the Association. 
Professor Brown and I concur in their findings; 
namely, the records maintained under the direction 


of Dr. C. D. Kearl accurately reflect the financial 
position of the Association as of December 31, 1969. 


Sincerely, 
Dana C. GoopricsH, Jr. 


REPORT OF THE INVESTMENT 
COMMITTEE 


The stocks and bonds held by the American Agri- 
cultural Economics Association in 1969 were pur- 
chased over a period of several years at a cost of 
$87,564.89 (Table 1). They were worth about 
$158,512 on the market as of December 31, 1969. 
During the year they yielded the Association 
$6,858.56 in income. 

During 1969 prices of stocks and bonds fell and 
the market value was $22,634 less than at the begin- 
ning, even though some additional shares had been 
received through stock splits. 


Table 2. American Agricultural Economics Association: stocks, December 31, 1969 


Inventory 
P y* 12/31/69 
ompan 
Number Original 
of shares cost 

Am. Tel. & Tel. (A+) 288 $11,421.11 
Borden Company (A+) 228 2,162.41 
Chase Manhattan Bank (A+)! 93 1,115.09 
Clark Equipment (A—) 600 2,200.67 
Comm. Edison Co. (A+) 232 7,467.14 
Continental Can (B-4-) 150 4,315.38 
General Electric (A+) 150 1,920.57 
Jewel Co. (A) 100 3,875.94 
Owens-IIL, Inc. © 140 2,925.35 
Sears, Roebuck (A+) 304 1,845.38 
Std. Oil, Indiana (A) 400 7,356.68 
Std. Oil, N. J. (A+) 153 10,325.36 
Texaco (A+)! 200 7,696.90 
Total $64,627.98 


Table 1. American Agricultural Economics 
Association: summary of invest- 
mepts, December 31, 1969 
Income 
January 1 Value 
Item 
Deeper Cost Market 
Stocks 
On hand Jan. 1, 1969 $64,627.98 $163,106.12 
ed year 
On hand Dec. 31, 1969 $64,627.98 143,552,50 
Dividends received $5,746.10 
ees re 
hand Jan. 1, 1969 $22,936.91 $ 18,040.00 
Change during year 
On hand Dec. 31, 1969 22,936.91 14,960.00 
Interest received $1,112.46 
Dividends 
received Market Value 
1/1/69 through 
12/31/69 12/31/68 12/31/69 
$ 691.20 $ 15,336.00 $ 14,004.00 
273.60 7,951.50 5,244.00 
162.75 5,099.50 4,836.00 
840.00 19,650.00 19,800.00 
510.40 11,484.00 8,700.00 
330.00 10,275.00 10,818.75 
390.00 14,025.00 11,625.00 
145.00 4,950.00 4,400.00 
189,00 10,080.00 8,680.00 
410.40 18,924.00 20,672.00 
920.00 24,800.00 19,200.00 
573.75 > 12,106.12 9,447.75 
310.00 8,425.00 6,125.00 
$5,746.10 $163,106.12 ` $143,552.50 





* Standard and Poor’s rating for earnings and dividends shown in parentheses. 


13 for 2 stock split a sha) 
2 2 for 1 stock split (100 shs) 


ar 


REPORTS AND Minutes / 857 


Table 3. American Agricultural Economics Association: corporation bonds, December 31, 


1969 
12/31/69 
Item 
R Market Value 
Am. Tel. & Tel. $ 5,046.91 $ 3,350.00 
Towa Il. Gas & Elec. 5,200.00 ,350 .00 
Pacific Tel. & Tel. 10,650.00 6,700.00 
Witco Chemical Co. 2,040.00 1,560.00 
Total $22,936.91 - $14,960.00 


In the face of the declining market there were 
' three of the Association stock holdings that were 
worth more at the end of 1969 than at the beginning. 
These were Clark Equipment, Continental Can, and 
Sears, Roebuck (Table 2). All others had fallen. 

The yield on the stocks averaged 3.5 percent. 
Standard Oil of New Jersey gave the highest yield 
and Owens-Illinois the least. 

The Association’s bond holdings, which cost 
$22,936.91, were worth only $14,960 at the year’s 
close (Table 3). The interest payments of $1,112.46 
amounted to 6.2 percent of the beginning value but 
this was more than offset by the fall in the value of 
the bonds. 

The investments of the AAEA are not large but 
serve the very useful functions of assuring that the 
Association can meet its bills and can confidently 
embark on new and worthwhile endeavors. Then, too, 
they provide income to help directly in paying the 
operating costs of our Association. 

Prepared by C., D. KEARL 
for the committee 


REPORT OF THE EDITOR 


New manuscript submissions continued at about 
the same level as last year. With 50 new papers and 
65 already on hand, 315 were handled through the 
review process in the year ending June 30, 1970. The 
acceptance rate was 38 percent. Additionally, 118 
proceedings papers were published in the December 
1969 and May 1970 issues. Total publication through 
the November 1969-August 1970 period (to which 
the processing year ending June 30, 1970 most 
closely relates) was as follows: 


Articles 42 
Research Notes 14 
Communications 63 
Proceedings Papers (Not reviewed) 118 

Total 237 


The editors were interested in reactions to the new 
format introduced in 1970. In a few direct confron- 
tations of friends and neighbors we have elicited ei- 
ther startled expressions qr restrained approval. No 


Interest Maturity 
1/1/69 thru 
12/31/69 Value Date 
$ 256.26 $ 5,000.00 4/1/01 
243.75 5,000.00 5/1/91 
512.45 10,000.00 2/1/93 
100.00 2,000.00 6/1/80 
$1,112.46 $22,000.00 


seriously negative reactions have been encountered. 
On the evidence, one concludes that the new format 
is at least a successful money-saving change. 

As heretofore, I acknowledge with pleasure the de- 
votion, geniality, and proficiency of my Immediate 
editorial associates, the Council, and the anonymous 
reviewers who are the backbone of our editorial 
strength. 


VARDEN FULLER 


REPORT OF THE SUSTAINING 
MEMBERSHIP COMMITTEE 


There were 45 sustaining members of the Associa- 
tion in 1969. Thus far in 1970, in spite of the late 
start in collecting dues, there have been 32 busi- 
nesses and associations that have elected to support 
the Association in this fashion. It is probable that all 
but about five of the 1969 sustaining members will 
continue in 1970. However, at least 100 memberships 
could be obtained if a concerted effort were made 
another year. 

The success of the Sustaining Membership Com- 
mittee depends mainly on three things: 

The first is the early appointment of the commit- 
tee to enable its members to have all of the fall and 
spring months to contact businesses. 

Second, the committee members should be selected 
to have a broad base of contacts in the industries of 
the United States. The members need not be em- 
ployed in industry but need to be known in the busi- 
ness world. 

Third, success in getting sustaining members in the 
past has been personal interest and personal con- 
tacts. Thus, the successful expansion of this type of 
membership probably depends mostly on finding the 
“right” person to do the soliciting. These individuals 
need not be members of the committee. 

The sustaining members which have paid thus far 
are! 


Agway Inc. 

Arthur D. Little, Inc. 

Board of Trade of the City of Chicago 
Brown & Williamson Tobacco Corp. 
Campbell Soup Co. 


_ Cargill Incorporated 
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Central National Bank in Chicago 
Central Soya Company Inc. 
Chicago Mercantile Exchange 
Continental Grain Company 
Cotton Producers Association 
Dairymen’s League Coop. Assn. Inc. 
Deere & Company 
Eastern Milk Producers Coop. Assn. 
F. S. Services, Inc. 
Geo. A. Hormel & Co. 
Green Giant Co. 
The Harvest Publishing Co. 
Indiana Farm Bureau Coop. Assoc. 
Felco 
Merck & Co., Inc. 
National Dairy Products Corp. 
Northwestern Mutual Life Ins. 
Oscar Mayer & Co. 
Peavey Company 
Pioneer Hi-Bred Corn Co. 
Ralston Purina Company 
Register & Tribune 
Safeway Stores, Incorporated 
Soy-Cott Sales, Inc. 
Weitz-Hettelsater Engineers 
Southern States Cooperative, Inc. 

C. D. Karr, Chairman 


REPORT OF THE AWARDS COMMITTEE 


This represents the third year the awards pro- 
gram has been consolidated under one chairman. I 
believe the advantages of this arrangement are 
greater than the disadvantages and hope it will be 
continued, 

No major problems have been encountered in the 
administration of the program for this year to this 
time. Because of the difficulty of obtaining a clear- 
cut ranking for two Ph.D. theses, a decision was 
made, in consultation with the President of AAEA, 
to divide one award between two authors. As a 
consequence, there are four Ph.D. winners this year; 
two will receive $250 each; two will receive $125 
each, 

There were 12 entries for the AAEA Extension 
Program Award. More than 10 entries are required 
for two awards to be given and two awards will be 
presented Tuesday night. 

There were nine nominees for the Distinguished 
Teaching Award. So far as I know no particular 
problems were encountered, although it is my under- 
standing three entries were judged to be quite close. 

In the published research category there were 56 
entries. The committee had considerable difficulty se- 
lecting the three winners. However, the committee 
worked hard and I am convinced that their final 
ranking is justified. i 

There were 28 Ph.D. theses entered. The new 1:12 
ratio apparently assisted in reducing the number of 
entries. As was indicated above, the committee had 


difficulty deciding on three and the decision was 
made to divide one award between two people. 

There were 23 M.S. thesis submissions. Again the 
revised ratio, now 1:15, apparently reduced the num- 
ber of entries and made judging considerably easier. 

The date of submission was advanced 30 days for 
all research categories. This, together with the re- 
duced number of M.S. and Ph.D. entries, took consid- 
erable pressure off the judging process. Although the 
University of Missouri has undoubtedly felt some 
pressure to get brochures prepared for the awards 
ceremony, generally the time schedule permitted 
enough leeway so that the committees had time for 
deliberation in the case of close decisions. We would 
have had serious problems this year if we had not 
had this extra time. 

Both the extension and the teaching committees 
have expressed some dissatisfaction with their crite- 
ria. There has also been some sentiment expressed in 
favor of an additional teaching award. I believe both 
committees will meet during this conference and will 
undoubtedly have recommendations that will find 
their way to the Executive Board. 

This report is my final one as chairman of the 
awards committee. Prior to being chairman, I served 
One year as chairman of the published research sub- 
committee and one year as an M.S. thesis judge. On 
the basis of that experience and on the assumption 
that periodic evaluation of all programs is good prac- 
tice, the following general observations are offered. 

It seems appropriate that a one-time production 
economist would approach the problem from the 


standpoint of an input-output relationship. Accord- . 


ingly, I asked each chairman to estimate the number 
of professional man-hours devoted to the judging 
process by each committee. The following results 
were obtained: 


Chairman 60 
Extension 144 
Teaching 100 
Published Research 1,092 
Ph.D. theses 1,120 
M.S. theses 680 

. 3,196 


This is approximately 1.6 man-years devoted to the 
judging process. On the basig of $18,000 annual sal- 
ary the cost of the professional input would be ap- 
proximately $30,000. Obviously this represents only 
a part of the iceberg because it does not include the 
winnowing that occurs within each department and 
the preparation of the materials for the extension 
and teaching categories. It seems reasonable to sup- 
pose that no more than one-half of the iceberg is ex- 
posed. If so, the total inputs would approach three 
professional man-years. The net cost would, of 
course, be less than this by some unknown amount. 
Those who engage in the selection process, both prior 
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to the receipt of the entries by the AAEA commit- 
tees as well as within the AAEA committees them- 
selves, report professional improvement benefits 
from the judging. The opportunity cost? What would 
the judges be doing if they were not judging? When 
one notes the caliber of the judges one can be confi- 
dent there is some sacrifice of professional output 
resulting from the judging. 

Enough questions can be raised about the awards 
to raise question regarding the nature of the output 
being produced. Questions can be raised about al- 
most every category. With respect to the extension 
and teaching programs, one wonders to what extent 
excellence in the preparation of the documentation is 
being judged rather than the excellence of the 
worker. In the research categories numerous ques- 
tions have been raised regarding rewards to “neat- 
ness” and “tidy. packages” rather than innovation 
and relevance. To win a thesis award one might ar- 
gue there has to be some balance between theory and 
empirical work to fit preconceived ideas as to what 
agricultural economists should be doing. It is known 
that the Western Agricultural Economics Association 
and the American have frequently had quite differ- 
ent rankings of master’s theses. Further, there is of- 
ten great inconsistency within committees which 
gives one pause. 

In general, excellence probably is recognized but 
particular errors are made. The truly innovative 
work that is lasting frequently may get overlooked. 
The premium seems to be on those works that make 
good use of known techniques or attacks on prob- 
lems that are well recognized in the profession. We 
judge the year after the work appears; this is insuff- 
clent time to obtain perspective. Nevertheless, if one 
identifies the people and the departments that have 
won most consistently over the years, surely one 
must grant that we do recognize excellence in general 
even though individual errors are frequently made. 

My judgment of the prevailing attitude in the pro- 
fession is that the award program is popular and that 
it should be continued. If this is correct, then it 
should be continued. I cannot visualize large im- 
provements in its operation although I am pleased 
the extension and teaching committees are giving 
thought to the improvement of their respective pro- 
grams. 

A recommendation I made to this same group 
some time ago is repeated. A second Journal article 
award should be established for the article judged to 
be the best with the benefit of (say) five years’ per- 
spective. For example, in 1970 we could present an 
award to the article we now judge to have been the 
best in the 1965 journal. The article that won in that 
year would be eligible to compete again. By compar- 
_ ing winners over- time we could judge our current 
perspective, although, of course, this would not be 
the main purpose of giving such an award. 

I would be less than honest if I did not write into 
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the record my belief the award program is a liability 
rather than an asset to the profession. My subjective 
evaluation is that the excellence it recognizes would 
exist in its absence. I further believe that such excel- 
lence might be directed toward objectives somewhat 
more meaningful than the winning of an AAEA 
award. As a department head, I brag to my adminis- 
trators when a member of our department wins an 
award. As an administrator, I also know the tempta- 
tion to allocate resources to obtain this kind of rec- 
ognition rather than concentrating on more funda- 
mental objectives. However, I doubt the awards pro- 
gram is a liability to the Association. I know of no 
other device that would command the input of so 
many capable people to an Assocation activity as 
does the awards program. 

But this is a minority viewpoint. I appreciate the 
opportunity of having observed the program at close 
range these past five years. 

Respectfully submitted, 
Emery N. CASTLE, Chairman 


AWARD WINNERS 


Distinguished Extension Program 
Nett E. Hart, Iowa State University 
Kenneto D. Durr, Washington State University 


Distinguished Undergraduate Teacher 
Ropert W. TAYLOR, Purdue University 


Master’s Thesis 


Nores, Gustavo A., “An Econometric Model of the 
Argentine Beef-Cattle Economy,” Purdue Univer- 
sity, 

Woop, WILLIAM Rosert, “A Demand Analysis of 
Processed Salmon from the West Coast,” Oregon 
State University. 

Lynne, Gary DEAN, “A Determination of Water 
Value Estimates for Bromegrass and Corn Silage 
Production in North Dakota,” North Dakota State 
University. 


Doctoral Thesis 

CARLSON, GERALD Å., “A Decision Theoretic Approach 
to Crop Disease Prediction and Control,” Univer- 
sity of California, Davis. 

PINSTRUP-ANDERSEN, Per, “The Role of Food, Feed 
and Fiber in Foreign Economic Assistance: Value, 
Cost and Efficiency,” Oklahoma State University. 

BEER, MICHAEL Ross, “Technical Progressiveness in 
the Agricultural Processing Sector: A Structural 
Analysis,” University of Wisconsin. 

Gray, SANFORD LEE, “Economic Effects of Diversion 
of the Columbia River,” Washington State Univer- 
sity 

Published Research 


THORBECKE, ERIK, AND ALFRED J. Ferb, “Relation- 
ships Between Agriculture, Nonagriculture, and 
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Foreign Trade in the Development of Argentina and 
Peru,” chapter in The Role of Agriculture in Eco- 
nomic Development, Columbia University Press, 
1969. 

ZUSMAN, PINHAS, ABRAHAM MELAMED, AND ITZHAK 
Katz, Possible Trade and Welfare Effects of EEC 
Tariff and “Reference Price” Policy on the Euro- 
pean-Mediterranean Market for Winter Oranges, 
Giannini Foundation Monograph Number 24, Uni- 
versity of California, 1969. 

Bares, Tuomas H., AnD ANDREW Scuatz, A Spatial 
Equilibrium Analysis of the World Sugar Economy, 
Giannini Foundation Monograph Number 24, Uni- 
versity of California, 1969. 


Outstanding Article in the JOURNAL 
THIESENHUSEN, WittiAm C., “Population Growth 
and Agricultural Employment in Latin America, 
with Some U.S, Comparisons,” Am. J. Agr. Econ. 
51:735-752, Nov. 1969. 


REPORT OF THE STUDENT AFFAIRS 
COMMITTEE 


The Student Section operated this past year under 
the newly adopted Article XIII of the By-laws of 
the American Agricultural Economics Association. 
The SS-AAEA Constitution was approved unani- 
mously by the SS-AAEA at its annual meeting Au- 
gust 12, 1969; and your approval is hereby re- 
quested, as per Article XIL, Section 1. 

Section 2 of Article XIII calls for a rechartering 
of all local chapters that had been chartered prior to 
January 1, 1965. Of the 43 chapters chartered prior 
to 1965, 26 renewed their charter, paying the $5.00 
charter fee; and 2 new local chapters were chartered, 
California State Polytechnic College and Wisconsin 
State University at River Falls. Since 4 other chap- 
ters were chartered within the last five years, this 
brings the total to 32. We are pleased to have this 
large group of SS-AAEA chartered local chapters in- 
dicating an active interest in the affairs of the SS- 
AAEA and seeking affiliation with it. 


Financial report. SS-AAEA 


1966-67 
Cash Awards $600.00 
Honorariums (Judges) 140.00 
Newsletters & Pictures 0 
Plaques, Keys, Engraving 93.44 
Printing & Misc. 

$833.44 
Sale of Shingles í 


Charter Fees om 
SS-AAEA Balance brought forward — 


® Estimated. 
b Proposed. 


Of these 32 chartered chdpters, 22 have entrants 
in the Speech, Essay, or Debate contests, In addi- 
tion, 5 other universities who do not yet have char- 
tered chapters are participating in the contests, It 
has been our philosophy that we did not want to 
limit participation in the contests to students who 
were members of chartered chapters. We have 32 
public speaking contestants from 20 institutions, 10 
essay entries from 9 institutions, and 13 debate 
teams from 13 universities, for a total of 68 student 
contest participants, about the same as last year. 

We are happy to report that we are getting in- 
creasing numbers of undergraduate students who are 
not in competition coming to the annual meetings, 
attending both the Student Section activities and the 
AAEA activities. It is heartening to see the enthusi- 
asm for our profession that attendance at our anual 
meeting generates in these undergraduate students. 

The students themselves organized and held re- 
gional meetings this spring at the University of Illi- 
nois and at Oklahoma State University. There were 
both speech and debate competitions at these meet- 
ings. They published an outstanding Newsletter con- 
taining news of the local chapters and numerous arti- 
cles concerning the AAEA annual meetings. The SS- 
AAEA will present an award to the Outstanding 
Local Chapter this year. 

We ask quite a few agricultural ecenomists to be 
judges for the preliminary rounds of the contests. 
Many of these comment to me about how much they 
enjoy this opportunity to see these bright young men 
in action. Most indicate to me that this job is more a 
privilege than a chore. I firmly believe that the Stu- 
dent Section activities build enthusiasm on the part 
of students for the profession; and on the part of 
our Association members, appreciation for the stu- 
dent participants who will soon be the backbone of . 
our Association. 

All funds are channeled through the chairman of 
the Student Affairs Committee to the SS-AAEA sec- 
retary-treasurer who forwards them to the AAEA 
treasurer as per Section 4 of Article XIIL This sys- 
tem should be streamlined, if possible. 


1967-68 1969 1970" 1971 
$600.00 $600.00 $600.00 $600.00 
200.00 200.00 200.00 200.00 
57.50 0 100.00 150.00 
69.79 107.08 70.00 70.00 
90.24 24.27 20.00 20.00 
$1017.53 $931.35 $990.00 $1040.00 
= — $ 27.00 - 25.00 
— — ` 130.00. 20.00 

— — 61.40 — 


Ws 


The enthusiastic support given the Student Section 


activities by the Executive Committee, the tremen- 


dous support of local chapters by Departments and 
the enthusiastic- response of the students makes be- 
ing the chairman of the Student Affairs Committee 
a real joy. I have appreciated this privilege. 
Respectfully submitted, 
Rosert W. TAYLOR, Chairman 


REPORT OF THE EDITORIAL ADVISORY 
BOARD OF THE AMERICAN BIBLIOG- 
RAPHY AGRICULTURAL ECONOMICS 

I. Progress in 1970. 


You will recall that a cooperative agreement be- 
tween the Association and the American Agricultural 
Documentation Center (AADC) was discussed at 
the winter meetings in New York and subsequently 
agreed to. Briefly, under this agreement the AADC 
(set up and financed by ERS, SRS, and the National 
Agricultural Library) has the responsibility for pre- 
paring materials for publication and the Association 
hag the responsibility for publication. 

Progress to date is disappointing. Publications 
were scheduled to begin in February and to proceed 
in alternate months, It was hoped that the third is- 
sue would be arriving in your offices this month. In- 
stead, you have before you a sample of the first issue 
which we expect to have published in September. 

The first issue, Vol. 1, No. 1, has been indexed, 
key punched, carried through the first error cycle 


and halfway through the second error cycle, by July 


29. In the interests of speed, the Editorial Advisory 
Board decided to combine the second and third is- 
sues. Numbers 2 and 3, covering the time period Jan- 
uary 1-April 30, have been indexed and are 75 per- 
cent of the way through the punching process. Tape 


preparation is scheduled for completion by August 


15, Barring further delays, Vol. 1, No.’s 1, 2, and 3 
should be in print by the end of September. 

While the delay is frustrating, I hope you will be 
understanding of some of the problems faced by the 
Center. The National Agricultural Library assigned 
Charles Bebee to work with the Center two days a 
week during the months of November, December, 
January, and part of February. The Library had a 
reorganization shortly after the first of the year and 
Bebee was reassigned, On the 20th of April, Carrol 
Alexandra, a librarian, was assigned to work 30 
hours a week with the Center. Indications are: that 
she will soon be reassigned. This reassignment of 
personnel from the Library has contributed to the 
delay of the work ‘of the Center. 

In the agreement between parties’ concerned with 
the Center, the-Statistical Reporting Service agreed 
to furnish clerical help.: They have furnished part- 
time clerical help, but this is not now adequate for 


_ the Center. They have agreed to put a full-time clerk 


in the Center just as soon as they can find one. 
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The Economic Research Service has recently 
brought in Paul Holm as staff assistant to the admin- 
istrator. Dr. Holm is an agricultural economist and a 
computer specialist. In an effort to strengthen the 
Center, ERS’s contribution has been put under his 
supervision. With his specialties and experience he 
should be of assistance in coordinating the key punch- 
ing and tape preparation between the agencies in- 
volved. 

The lack of a specific procedure for fitting the 
work of preparing input sheets into the library com- 
puter program led to reworking most of the early in- 
put sheets. The library program itself was undergo- 
ing changes and at first N.A.L. staff members could 
not supply all the guidance required. When this was 
coupled with delays and errors in key punching and 
the inevitable errors in original entries, a frustrating 
period was shared by all. Most of these matters are 
now fairly well under control. 

The coordinating and timing problem has proved 
to be rather difficult. When one of the cooperators 
completed a step, the next could not always perform 
the next step promptly. The situation was made 
more difficult by the fact that the bibliography was 
not top priority for every one concerned. There was 
no clear line of supervision, and clerical help that 
could have done much of the routine work was lack- 
ing. The difficulties will not evaporate, but experi- 
ence has supplied the basis for coping with them 
more effectively. 


II. Bid for conversion from magnetic tape to photo 
plates. 


Two bids were available. One from Ionics Interna- 
tional, Inc., was for $7.87 per page. The other from 
Photo-Data Corporation was: $750 for programming 
plus $40 per issue set-up plus $7.90 per page. The 
Ionics bid was not based on an automated process, 
thereby creating new opportunities for error. Photo- 
Data Corporation is a well-established company which 
will use automated processes, and there is little doubt 
that they will be able to get the job done on time. 
Therefore, the board unanimously recommended the 
bid of the Photo-Data Corporation. 


UI. Needed Policy Decisions. 


A. The delay i in publication disrupts the previous 
plan of giving two free issues as samples to encour- 
age members to take out an annual subscription rate 
of $2.00 for this year. 

We can still follow this plan by enclosing subscrip- 
tion blanks in those issues published in September, 
The number of prospective subscribers is still a mat- 
ter of conjecture. The Association faces two alterna- 
tives: 

1. Continue the $2.00 rate for this year with the 
last three issues sent only to those who subscribe. 
The magnitude of deficit to be absorbed by the Asso- 
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ciation will depend on the number of subscribers. 
With this alternative a decision on next year’s opera- 
tion could be made at the winter meetings when 
more information on the number of subscribers would 
be available. 

2. Set a subscription rate designed to cover all 
costs, One such design would be: 


Total costs 
No. of Agr. Econ. Depts. 


SR = 


with additional copies available to each department at 
the marginal costs of printing and handling. 

The Editorial Advisory Board recommends the 
first alternative but suggests that there is a strong 
possibility that the Board of Directors may need to 
consider alternative 2 at the winter meetings. 

B. lf the Editorial Advisory Board is to continue 
in operation next year we shall need $750 for operat- 
ing expenses of the Board. 

Respectfully submitted, 
Ler M. Day, Chairman 


REPORT OF 
PROFESSIONAL ACTIVITIES COMMITTEE 


1. The Committee recommended creation of a 
new education committee for the Association. A pro- 
posal for structure and operation of the new commit- 
tee was developed and accepted by the Board at the 
winter meetings. 

2. Consideration was given to new publication out- 
lets for teaching, research, and extension. Definite 
recommendations on this issue were not developed 
but will be the subject of further discussion. 

3. The Committee discussed the desirability of ex- 
change of information regarding international pro- 
grams, but no decisions were reached. It is recog- 
nized that the International Committee is developing 
certain programs in this regard. 

4. The report of the Industry Committee to the 
Board was reviewed and comments on its recommen- 
dations were transmitted to the Industry Committee. 

5. The Committee has decided to meet sometime 
in the fall of 1970, In addition to the topics indicated 
above for additional discussion, the Committee will 
discuss “The Role of Agricultural Economics Anal- 
ysis in State and Local Government Decision Making 
and Planning.” Any additional topics referred to the 
Committee for attention by the Board after the sum- 
mer meetings will also be considered at the fall meet- 
ing. 

R. J. Hitpretu, Chairman 


REPORT OF 
VISITING LECTURER COMMITTEE 


Following the summer 1969 meeting of the Associ- 
ation, President Hathaway appointed a committee to 


develop a visiting lecturer program. This committee 
developed a procedural proposal, which was approved 
by the Board, 

The program is limited to those universities offer- 
ing an undergraduate or Master’s degree but not a 
Ph.D. degree. Association funds are not available for 
the program, and attempts were made to match the 
desire for a particular individual to give a lecture 
and the availability of that person to travel to the 
college or university. 

A list of approximately 40 eligible colleges and 
universities was developed and letters sent to the de- 
partment chairmen inquiring about their interest in 
the visiting lecturer program. The following universi- 
ties expressed interest in participating in the pro- 
gram: Southern Illinois University, Western Ilinois 
University, Berea College, the University of Maine, 
North Dakota State University, Middle Tennessee 
State University, Tennessee Technological Univer- 
sity, Texas A and I University, Texas Tech Univer- 
sity, Brigham Young University, Wisconsin State 
University-Platteville, and Wisconsin State Univer- 
sity-River Falls. A total of fourteen institutions re- 
plied, but two indicated they did not have a program 
in agricultural economics. 

The individuals requested by the various universi- 
ties have been approached, and it seems likely that a 
number of commitments to give lectures will be made. 

Several of the universities responding requested 
lecturers from industry. These requests have been 
forwarded to Ronald Aines, chairman of the Indus- 
try Committee, for his action in attempting to fll 
these requests. 

Next year will be spent in continuing the coordina- 
tion efforts with those universities requesting lectur- 
ers. Special efforts will be made to recontact the Ne- 
gro land-grant universities to determine if the Asso- 
ciation can be of service to them in the visiting lec- 
turer program. 

R. J. Hitprera, Chairman 


REPORT OF THE COMMITTEE ON 
EMPLOYMENT SERVICES 


This committee was appointed by President Hath- 
away in 1970 and is charged with the responsibility 
of evaluating the range of employment services that 
could be offered by the Association and presenting 
recommendations for specific changes to the Execu- 
tive Board. 

Considering the demands placed upon the present 
employment service and the communications received 
by the committee, the members of the committee con- 
sider the function of an employment service to in- 
clude: (1) providing information om persons seeking 
employment (job applicants) to prospective employ- 
ers and information on job vacancies to persons seek- 
ing employment; (2) providing sufficient information 
to facilitate the first round of contact; (3) providing 
an opportunity for prospective employers and em- 


t& 


ployees to conduct the initial interview at a minimum 
of cost, and (4) providing the profession with infor- 
mation on employment conditions, such as number 
and types of jobs filled, starting salaries, etc. 

With this purpose in mind, the committee has eval- 
uated a number of alternatives to the present employ- 
ment service and has prepared the following prelimi- 
nary proposal. We consider this to be an integrated 
proposal in that it incorporates a number of individyal 
alterations that could be made to the present employ- 
ment service. The emphasis we will give in our final 
report to the various features of this proposal will de- 
pend upon the interest expressed in them. Accordingly, 
we are soliciting the views and comments of the Exec- 
utive Board now, and will do so with users and poten- 


__ tial users of the service later. 


4 


The committee’s preliminary proposal is that the 
Association consider establishing a year-around em- 
ployment service (most likely computerized) and op- 
erated by a central employment office. 

Loys L. MATHER, Chairman 


REPORT OF THE AD HOC COMMITTEE ON 
EDUCATION IN AGRICULTURAL 
ECONOMICS 


Agricultural economics is an applied field with 
roots in the social and biophysical sciences. Econo- 
mists, including agricultural economists, make contri- 
butions in three areas: (1) the private managerial 
area or microeconomics; (2) public sector decisions; 
and (3) the organization, operation, and evaluation 
of the economic system, a field commonly called 
macroeconomics. 

Traditionally, agricultural economists have been 
most concerned with the individual firm within the 
agricultural industry and, to a lesser extent, with the 
industry itself. Much attention has been devoted to 
improved management decisions that stress efficiency. 

The emphasis on managerial efficiency and on deci- 
sion making at the firm level has shaped the focus of 
education in the profession. Generally speaking, the 
agricultural economists are well trained relative to 
other economists in micro theory, in quantitative 
technique, and in research methodology. With this 
background, agricultural economists have contrib- 
uted to an agricultural industry envied by many in 
the community of nations. Because of changes in 
technology, structure, and complexity, there will be 
opportunities for continued contributions. 

At the same time the profession may well need to 
reassess its priorities—to ask what “makes” the 
front pages of the nation’s newspapers—to ask itself, 
“Can the profession make a contribution to issues 
society considers important today?” - 

Answers to these questions lead one to anticipate 
that the greatest challenge facing the social sciences 
is to expand the body of knowledge on the total issue 
of how men will live together during future decades, 
given continued technological advance and enforced 
social change growing out of greater human interac- 
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tion, which increased population and wealth will en- 
force. The critical issues facing society today involve 
the latter two contributions of economics—public 
sector decision making and the organization, opera- 
tion, and evaluation of the economic system. 

In the judgment of the committee, the agricultural 
economics curricula are too narrow to permit effec- 
tive contributions to many questions of importance: 
the debate over public versus private responsibility 
in improving environmental quality; concern for the 
well-being of the poor and of racial minorities; pro- 
viding educational opportunities; public policies re- 
lated to migration and where people will live; financ- 
ing needed public services; housing; health; and sim- 
ilar issues, 

It would appear then that the profession must 
concern itself with its objectives. Is a narrow focus 
desired that will continue to relate most closely to 
its roots in the biophysical sciences; or is a broader 
focus desired, drawing on its roots in the social sci- 
ences? Obviously, some of both will be needed, but if 
the second objective is keynoted, changes are needed 
in agricultural economics curricula. 

Specifically, the committee suggests the following 
goals for education in agricultural economics as a 
general guide for shaping curricula in the field: 


1. To provide a broad and liberal education not 
only in the social and natural sciences but also 
in the humanities. 

2. To arm the student with the basic analytical 
tools he will need in the profession plus helping 
him to learn how better to communicate and to 
think. 

3. To provide such technical information and vo- 
cational training as may be necessary, but to 
keep such vocational training courses as gen- 
eral, as broadly applicable, and as minimal as 
possible in the interest of flexibility. 


Recommendations 


In keeping with these goals, the committee recom- 
mends to the American Agricultural Economics As- 
sociation that it sponsor and/or encourage the 
following activities designed to reorient curricula and 
to improve teaching and education in agricultural 
economics. 

1. That the ad hoc Committee on Education be 
named a standing committee of the Association to 
provide a focus of professional leadership dedicated 
to the improved learning by all students of social sci- 
ences and especially economic concepts as they are 
relevant to the production, distribution, and con- 
sumption of food and fiber or the quality of life. 

2. That the Association annually sponsor a sum- 
mer workshop for its members that would provide an 
opportunity to consider relevant content of agricul- 
tural economics educational programs. It would also 
serve to recognize effective classroom and adult edu- 
cation. This workshop would rotate among campuses 
and could be funded by the Association or through it 
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from other sources such as HEW, NSF, or the Na- 
tional Academy of Sciences, 

3. That a session on education be included on each 
annual meeting program to serve various purposes 
such as creating interest in teaching and extension, 
reporting on improved teaching efforts, and discuss- 
ing expansion of curricula to broader issues. 

4. That a special effort be mounted to have arti- 
cles on economics education submitted to and pub- 
lished in the Journal. 

5. That provision be made to encourage exchange 
of teaching techniques, curricula ideas, etc., through 
various procedures such as meetings, workshops, and 
a clearing house. 

6. Develop and disseminate statements on goals of 
the agricultural economics profession with respect to 
education for all audiences or clientele who may ben- 
efit from education in agricultural economics. 

7. Review needed directions in curricula and 
course offerings at all degree levels servicing both 
majors and nonmajors. 

James NELSON, Chairman 


MINUTES OF THE 
EXECUTIVE BOARD MEETING 


New York, New York, December 27, 1969 


The meeting was called to order by President Dale 
Hathaway at 9:05 a.m. 


Present: 

Voting members: Hathaway, Breimyer, Butz, 
Tweeten, Hildreth, Dunbar, Hillman, Toussaint 
(Wharton absent) 

Members ex officio: None 

Guests: Redman, McKinsey, Derr 


1. Redman was appointed Acting Secretary, since 
Kear] was snowbound. 

2. Minutes of the Executive Board Meeting held at 
Lexington, Kentucky, August 16-17, 1969, were 
‘approved as distributed. 

3. Derr reported on the arrangements for the cur- 
rent Winter Meeting. 

4, Redman presented a detailed financial report of 
the 1969 Annual Meeting. Motion by Hildreth 
that the University of Kentucky keep the re- 
ceipts and assume any remaining expenses re- 
garding the 1969 Annual Meeting and close the 

account. Seconded. Passed. 

5. Hathaway presented the structure of the AAEA 
committees for 1969-1970, 

6. Dunbar moved that the Extension Awards Com- 
mittee be given responsibility for developing 
criteria for Extension Awards and that both the 
Extension Awards Committee and the Extension 
Affairs Committees be notified of this action. 
Seconded. Passed. 

7. Dunbar reported on a proposal and-moved to 
establish an ad hoc Committee on Education in 
Agricultural Economics to examine the educa- 


tional needs of the profession and report to the 
Executive Board next August. Seconded, Passed. 

8. Breimyer reported for special committee to re- 
view the role of the host institution to the 
AAEA. During a discussion, several modifica- 
tions were made to the report. Motion made by 
Dunbar to approve the report as modified. Sec- 
onded. Passed. 


. Motion made by Hillman that the report be pub- 
lished in the May issue of the Journal. Seconded. 
Passed. 

9. McKinsey presented the plans and budget for 
the 1970 Summer Meeting at Columbia, Mis- 
sourl, Dunbar moved that the registration fee be 
set at $8.00 for singles and $12.00 for families 
with no differential for graduate students or non- 
members, and that the President and McKinsey 
be given the authority to decide on needs for bus 
transportation. Seconded. Passed. 


Breimyer moved that AAEA pay $1400 of the 
$2400 budgeted for a secretary, should receipts 
not cover expenses. Seconded. Passed. 


Butz moved that the local staff of the host insti- 
tution be exempt from the registration fee. Sec- 
onded. Passed. 


Hillman moved that AAEA extend up to ies 
as a loan to the Arrangements Committee at 
Missouri for operating capital. Seconded. Passed. 


It was agreed that foreign members be notified 
of the 1970 Annual Meeting at the time when 
other mailings, such as ballots, are made. 

10. Hathaway presented plans and a tentative pro- 
gram for 1970 Summer Meetings. Among other 
features, the employment activities will be held 
at times not in conflict with the main program 
and papers of selected sections will be duplicated 
and mailed to preregistrants and made available 
to others attending in order to stimulate discus- 
sion. 

The meeting recessed at 12:00 noon, and reconvened 
at 1:15 P.M. 


Present: 

Voting members: Hathaway, Breimyer, Butz, 
Tweeten, Hildreth, Dunbar, Hillman, Toussaint 
(Wharton absent) 

Members ex officio: Seaver, substituting for Rob- 
ert Sinclair. 

Guests: Redman, Mather, Day, Bebee 


Redman assumed Acting Secretary 
Hillman moved that AAEA pay up to $750 to- 
ward the cost of duplicating and mailing the pa- 
pers for the 1970 proce Meetings. Seconded. 
Passed: 

11. Breimyer moved that an ad hoc committee be 
appointed to study the needs for an employment 
service for AAEA and the ways for implement- 
ing the service. Seconded. Passed. 


hall 


42. 


13. 


14. 


15. 


16. 


18. 


19. 


20. 


Hathaway read a letter from the editor of the 
American Journal of Agricultural Economics 
suggesting an increase in the level of support for 
that office. After discussion, no action was taken. 
Breimyer reported on definition of eligibility of 
“Best Journal Article Award,” and moved that 
the presidential address, fellow’s address, and ar- 
ticles in the review series be made ineligible for 
the award; that the title be changed to “Qut- 
standing Journal Article Award,” and that the 
By-laws (Article V, Section 1) which reads, 
“Best article in Journal,” be amended to read 
“Outstanding article in Journal.” Seconded. 
Passed. 

Hillman moved that the Economic Institute be 
granted permission to run a whole page adver- 
tisement in the November and February issues 
of the Journal gratis. Seconded. Passed. 

Dunbar reported on a proposal for an Extension 
Publication Award. Hildreth moved to refer this 
proposal to the Awards Committee. Seconded. 
Passed. 

After a discussion on the role of the Extension 
Affairs Committee relative to Extension Awards 
Committee, it was agreed that the Extension 
Awards Committee would set the criteria for the 
awards. 


. Hathaway read letters from Wharton and 


Sheaffer regarding the position of AAEA on pub- 
lic issues. Moved by Breimyer that the president 
of AAEA be authorized to call the attention of 
the general membership to any issue that may 
affect the competence of agricultural economists. 
Seconded. Passed. 

Hildreth reported for the Professional Activities 
Committee. Among other things, he discussed 
sources of alternative publication outlets and the 
common bond which holds the AAEA together. 
Mather reported on the need for employment 
services, The structure of the market for agricul- 
tural economists, the type of services that need 
to be offered, and what services can the AAEA 
offer are some of the important questions. Hill- 
man moved that a study be authorized and that 
expenditures not to exceed $500 be authorized 
for this purpose. Seconded. Passed. 

Day reported for the Advisory Committee on 
Bibliographic Services. It was decided to handle 
all dues for bibliographic services on a calendar 
year basis. All AAEA members will receive first 
two issues gratis. The dues for the remainder of 
1970 would be $2.00 for members of AAEA and 
$6.75 for subscribers. For members of regional 
or other associations—Southern, Western, New 
England, Canadian—who are not AAEA mem- 
bers, the dues will be $10.00 per calendar year. 
Day requested a budget for the Advisory Board 
to meet three times in Washington and for the 
editor to meet with the Executive Board of the 
AAEA at the summer and winter meetings. 


21. 


22. 


23. 


24. 


25. 
26. 


27. 
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Moved by Dunbar that a budget of $1050 be es- 
tablished for this purpose. Seconded. Passed. 
Moved by Hildreth to authorize the acceptance 
of advertising by the editor. Seconded. Passed. 


The President of AAEA was instructed to write 
each department head, director of research, edi- 
tor, etc., asking for their cooperation by requir- 
ing a 150-word abstract with appropriate key 
words of all publications as a condition for pub- 
lication. 

Bebee presented a Memorandum of Agreement 
between AAEA and U.S. Department of Agri- 
culture to establish the American Agricultural 
Economics Documentation Center (AAEDC). 
Moved by Breimyer to authorize the President 
to sign the agreement on behalf of AAEA. Sec- 
onded. Passed, 

Moved by Hillman to authorize the Secretary- 
Treasurer to sign the publication contract on be- 
half of the AAEA after copies of the contract 
have been submitted via mail to the Executive 
Board. 

Hathaway read a letter from Martin reporting 
for the Committee on Postwar Literature Re- 
view. 

Breimyer reported on an alternative method of 
selecting the officers of AAEA. Breimyer was 
asked to prepare a viewpoint article for the 
Journal discussing alternative methods of elect- 
ing officers and prepare suggestions for the 1970 
Summer Meetings. 

The need for an Executive Secretary was dis- 
cussed. Because of the lack of funds, it was con- 
cluded that the employing of an Executive Secre- 
tary is not possible at this time. 

Redman requested a clarification of AAEA pol- 
icy on advertising in the Journal. Moved by 
Tweeten that AAEA promote and accept adver- 
tising for the Journal. Seconded. Passed. 
Redman requested a clarification of AAEA pol- 
icy on sale of addresses to commercial firms 
serving the profession of an agricultural econo- 
mist. Moved by Tweeten that the Secretary- 
Treasurer use his own discretion in the sale of 
the address list. Seconded. Passed. 


Meeting adjourned at 5:35 p.m. 


Respectfully submitted, 
Joun C. REDMAN, Acting Secretary 


MINUTES OF THE EXECUTIVE 
BOARD MEETING 


Columbia, Missouri, August 8-9, 1970 


The meeting was called to order by President Dale 
Hathaway at 9:05 a.m., August 8, 1970. 


Present: 
Voting ‘members: Hathaway, Breimyer, Hillman, 


Butz, Dunbar, Toussaint, Hildreth, Tweeten 
(Wharton absent) 


+ 
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10. 


12. 


13. 


Members ex officio: Redman, Fuller, French, 


Whatley, Wyckoff 


Guests: McKinsey, Wills, Sundquist, McKee 
1, 


McKinsey reported for the Local Arrangements 
Committee. Among other items he indicated that 
the attendance may be a little lower than last 
year and that some participants have not regis- 
tered. Also, he announced that the employment 
activity is up. It was noted that the awards pro- 
gram would probably conflict with the depart- 
ment socials. 


. Tweeten moved that members of AAEA appear- 


ing on the program be billed for the registration 
fee. Seconded. Passed. 


. Hathaway reported for the Tellers Committee 


that Ruttan was elected as the President-Elect, 
and Sundquist and McKee were elected as Board 
Members. 


. Dunbar moved approval of the minutes of the 


Executive Board meeting held in New York, 
N.Y., December: 27, 1969. Seconded. Passed. 


. Redman presented a budget proposal for 1971 


for general information. Approval was postponed 
until other decisions were made which may af- 
fect the budget. 


. After a discussion on the publication policy of 


invited papers with discussions, Tweeten moved 
that the invited base papers with the 500-word 
abstract of discussion be printed and that the 
adequacy of this policy be evaluated and re- 
ported next year. Seconded. Passed. 


- Redman raised the question of travel expenses 


for committee meetings. After a discussion, mo- 
tion was made by Breimyer that a new section 
be added to Article XII, which would read, “Sec- 
tion 4. Travel expenses for committee activities. 
Committees may incur travel expenses in con- 
nection with their assignments only as specif- 
cally authorized by action of the Executive 
Board except that the President may at his dis- 
cretion authorize travel expenses for an individ- 
ual member in clearly unusual circumstances.” 
Seconded. Passed. 


. Toussaint moved that AAEA discontinue the col- 


lection of dues for other associations and discon- 
tinue joint memberships. Seconded. Passed. 


. The suggestion to establish reduced dues for re- 


tired AAEA members was discussed. No action 
was taken. 

Dunbar moved that the price of the Directory be 
set at $15.00 for nonmembers. Seconded. Passed. 


. Butz moved that the Secretary-Treasurer negoti- 


ate with J. S. Canner and Company on arrange- 
ments for reprinting the early volumes of the 
Journal. Seconded. Passed. 
Dunbar moved that a resolution be passed to en- 
able Redman to do banking business for AAEKA 
with the Second National Bank and Trust Com- 
pany, Lexington, Kentucky. Seconded. Passed. 
Dunbar moved that a resolution be passed to au. 


` 


thorize Redman to conduct business involving in- 
vestments for AAEA with Merrill, Lynch, Pierce, 
Fenner & Smith, Inc., Lexington, Kentucky. Sec- 
onded. Passed. 


The meeting recessed at 12:00 noon. 
The meeting reconvened at 1:05 p.m. 


Present: 

Voting Members: Hathaway, Breimyer, Hillman, 
Butz, Dunbar, Toussaint, Hildreth, Tweeten 
(Wharton absent) 

Members ex officio: Redman, Fuller, French, 
Whatley, Wyckoff 

Guests: Ruttan, Ely, Wills, Sundquist, McKee 


14. After a discussion on the cost of mailing infor- 
mation pertaining to election of officers, Tous- 
saint moved that by-laws be amended with the 
addition “Except for foreign mailings for which 
alternative methods may be used.” Seconded. 
Passed. 

15. Toussaint moved that all members of AAEA as 
of 1971 be included and receive the Directory. 
Seconded. Passed. 

16. Hildreth moved that by-laws be changed to im- 
prove the logistics of time in conducting the 
election of officers. The ballots are to be mailed 
by May 1 to those who have paid their dues as 
of April 1 and to be returned by June 15, with a 
report of the results made by July 1. Seconded. 
Passed. 

17. Redman raised the question of necessity for a 
copyright for the Journal. Tweeten moved that 
the Secretary-Treasurer explore the necessity 
and the legal aspects. Seconded. Passed. 

18. Redman reported that it had been the practice to 
subscribe for certain journals for the editor. 
Since the editor reported no particular need for 
them, Toussaint moved that the practice be dis- 
continued. Seconded. Passed. 

19. Redman requested that a pricing policy be estab- 
lished for addressing labels, envelopes, etc., for 
membership promotion by the Canadian and U. 
S. regional associations. Dunbar moved that this 
service be performed at cost to the AAEA. Sec- 
onded. Passed. l 

20. Hildreth moved that Southern Illinois University 
be advanced a sum up to $2,000 for interim 
financing of the 1971 Annual Meeting. Seconded. 
Passed. 

21. Butz moved that the bond for the Secretary- 
Treasurer be set at $50,000.00 and for his secre- 
tary at $5,000. Seconded. Passed. 

22. Hillman reported that Leo Polopolus and Max 
Langham of Florida had agreed to accept the po- 
sitions of Editor and Associate Editor, respec- 
tively. Toussaint moved that Polopolus and 
Langham be appointed Editor and Associate Edi- 
tor respectively, effective with the February 
1972 issue of the Journal. Seconded. Passed. 


23. Hildreth moved that the editorial support be in- 
creased to $10,000 per year, effective January 1, 
1971. Because of the overlap in the change of 
editors, Hildreth moved that $10,000 be allo- 
cated to the University of California and 
$5,000.00 to the University of Florida for 1971; 
also, that the postage allowance be increased to 
$800, effective January 1, 1971, with an addi- 
tional $300 allocated to the University of Flor- 
ida for 1971. Seconded. Passed. 

24. Breimyer reported on the alternative ways of se- 
lecting a president-elect. Hildreth moved that 
Breimyer present to the membership at the busi- 
ness session the alternative ways of selecting a 
president-elect and to ask if sufficient interest ex- 
ists to warrant an appointment of an ad hoc 
committee. Seconded. Passed. 

25. Tweeten moved that the Directors meet at the 
winter meeting to review the structure of pro- 
gram formulation and related issues and to re- 
port to the Executive Board next summer 
(1971). Seconded. Dunbar moved to amend the 
motion that the President appoint a committee 
from the voting members of the Executive 
Board for this purpose. Seconded. Passed. Origi- 
nal motion as amended passed. 

26. Hildreth reported for the Professional Activities 
Committee. In addition to other activities, the 
committee will examine the role of the Annual 
Meeting. Hildreth also reported for the Visiting 
Lecture Committee, indicating that 12 colleges 
already had expressed interest in the program. 

27. Hillman reported that a nominating committee 
had been appointed, subject to the approval of 
the Board. Butz moved that ‘the committee be 
approved. Seconded. Passed. 

28. Hillman and Hathaway both reported that in ap- 
pointing committees an effort is made to rotate 
members and to bring into play people with vari- 
ous experiences, values, regions, etc. 

29. Hillman reported on some tentative plans for the 
winter meeting in Detroit. 


Meeting adjourned at 5:15 p.m. 


The meeting was called to order by President Hatha- 
way at’ 9:15 a.m., August 9, 1970. 


Present: 

Voting members: Hathaway, Breimyer, Hillman, 
Butz, Dunbar, Toussaint; Hildreth, Tweeten 
(Wharton absent) 

Members ex officio: Redman, Fuller, 
Whatley, Wycokoff 

Guests: Martin, Castle, Wills, Day, Ely, Abel, 
Ruttan, Sundquist, McKee 


French, 


30. Martin reported for the Committee on Postwar 
Review of Literature. Toussaint moved that 
AAEA will pay travel expenses for the commit- 
tee for one more meeting between now and next 
August meeting. Seconded. Passed. 


31. 


32. 


33. 


34. 


35. 


36. 
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Castle reported for the Extension Awards sub- 
committee and as chairman of the Awards Com- 
mittee. Dunbar moved the acceptance of the re- 
port and that the Board express its appreciation 


to Castle for his extraordinary fine leadership 


during the past five years. Seconded. Passed. 
Toussaint moved that one award for an Exten- 
sion program and one award for an Extension 
publication be established, effective for 1971. 
Seconded. Passed. 

Day reported for the Editorial Advisory Board 
on the progress of the publication of the Ameri- 
can Bibliography of Agricultural Economics. 
Toussaint moved that Volume I of the American 
Bibliography of Agricultural Economics be sent 
without charge to all paid members and libraries 
for 1970. Seconded. Passed. 

Tweeten moved that the American Bibliography 
of Agricultural Economics be made available to 
the Canadian and regional associations for $3.00 
(U.S. dollars) for their members in bulk quanti- 
ties. Seconded. Passed. 

Day asked for policy on payment of travel ex- 
penses for the Canadian member on the Advi- 
sory Board. Hillman will negotiate with the Ca- 
nadian institution. 


Meeting recessed at 11:40 a.m. 
Meeting reconvened at 2:00 p.m. 


Present: 
Voting members: Hathaway, Breimyer, Hillman, 


Butz, Dunbar, Toussaint, Hildreth, Tweeten 
(Wharton absent) 


Members ex officio: Redman, Fuller, French, What- 


ley, Wyckoff 


Guests: Ruttan, Sundquist, McKee, Nielson, Hal- 


37. 


38. 


39. 


40. 


41. 


42. 


- 43. 


crow, Mather, Derr, Tefertiller, Pearson. 


Hildreth moved that the ad hoc Committee on 
Literature Retrieval be discontinued with ap- 
preciation and any remaining activities be trans- 
ferred to the Editorial Advisory Committee. Sec- 
onded. Passed. 

Nielson reported for the Committee on Educa- 
tion in Agricultural Economics. 

Hildreth moved that a special Committee on Ed- 
ucation be established, with instructions to de- 
velop specific suggestions on implementation of 
the recommendations in the Nielson report. Sec- 
onded. Passed. 

Wills reported on the Annual Meeting plans for 
1971. 

Halcrow reported as representative to the Na- 
tional Bureau of Economic Research. 

Mather reported for the Committee on Employ- 
ment Services. Hildreth moved that the commit- 
tee be encouraged to develop and suggest means 
for implementation and explore sources for fund- 
ing. Seconded. Passed. 

Derr made a final report on the local arrange- 
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ments for the Winter 1970 Meeting. Hildreth 
moved that the report be received and that the 
Board express its appreciation to Derr for an ex- 
cellent job. Seconded. Passed. 

44, Tefertiller reported on plans for the 1972 An- 
nual Meeting in Gainesville, Florida. Dunbar 
moved that the meetings be held on August 20- 
23, 1972. 

45. Hathaway reported that no invitations had been 
received to host the AAEA after 1974. 

46. Hildreth suggested that AAEA explore the pos- 
siblity of holding a joint meeting with the Rural 
Sociological Society. No action was taken. 

47. Sundquist reported for the Directory Commit- 
tee, 

48. Toussaint reported on the concerns which many 
in the Southern region have regarding the repre- 
sentation in the activities of the AAEA. 

49. Dunbar moved that the dues and subscriptions 
be payable in U.S. dollars. Seconded. Passed. 

50. The proposed budget was revised considering the 
activities authorized. Tweeten moved the ap- 
proval of the revised budget and that it be pre- 
sented to the general business meeting with rec- 
ommendation for approval. Seconded. Passed. 

51. Hildreth moved that the Board express apprecia- 
tion for the services of the retiring Board mem- 
bers and the Past-President. Seconded. Passed. 


Meeting adjourned at 5:30 p.m. 
Respectfully submitted, 
Jonn C. REDMAN, Secretary-Treasurer 


MINUTES OF THE 
ANNUAL BUSINESS MEETING 


Columbia, Missouri, August 12, 1970 


Meeting was called to order by President Hathaway 
at 8:30 a.m. 


i. President Hathaway presented for approval the 
minutes of the annual business meeting held in 
Lexington, Kentucky, August 19, 1969 as pub- 
lished in the Proceedings issue of the AJAE, 
Kohls moved approval. Seconded. Passed. 

2. Hathaway presented the annual report of the 
President. 

3. Redman presented the Secretary-Treasurer’s re- 
port for the fiscal year January 1 through De- 
cember 31, 1969. 

4. Redman presented the Investment Committee 
report for the fiscal year January 1 through De- 
cember 31, 1969, 

5. Redman presented the report of the Audit Com- 
mittee and the report of examination made by a 
C.P.A. firm. a 

6. Hathaway reported the actions of the Executive 
Board. These include: (1) the discontinuance of 
the collection of dues for other associations; (2) 
the establishment of a tighter control over ex- 
penditures by committees; (3) a study of the 


feasibility of copyrighting the Journal; (4) the - 


. 


appointment of Leo Polopolus and Max Lang- 
ham as Editor and Associate Editor respectively, 
effective with the February 1972 issue; (5) a 
study of the structure of program formulation; 
(6) the establishment of one award for an Ex- 
tension program and one award for an Extension 
publication; (7) the sending of all 1970 issues of 
American Bibliography of Agricultural Econom- 
‘ics free to all members and libraries paid for 
1970; (8) the establishment of a special Commit- 
tee on Education; (9) the amendment of by- 
laws to improve the logistics of time in mailing 
ballots, to help control committee expenditures, 
and to use alternative procedures in ballot mail- 
ings for foreign members. 

7. Breimyer presented an alternative procedure for 
selecting the President of AAEA. Hildreth moved 
that the Executive Board be instructed to prepare 
a constitutional amendment which will permit the 
naming .of one candidate for presentation at the 
next annual business meeting. Seconded. 

Grove moved as a substitute motion that the Ex- 
ecutive Board study the election problems and 
procedures and, if changes are feasible, prepare a 
constitutional amendment for presentation at the 
next annual business meeting. Seconded. Passed. 

8. Fuller reported on the activities of the Editor, 
including the acceptance rate of manuscripts. 

9. Redman presented a budget for 1971 for consid- 
eration by membership. 

10. Ruttan presented a Resolution thanking the Uni- 
versity of Missouri for hosting the meetings. 
Seconded. Passed. 

11. With no further business presented, Hathaway 
turned the meeting over to incoming President 
Hillman who expressed appreciation for the op- 
portunity to serve, announced the appointment 
of the nominating committee with Hathaway as 
chairman, suggested that nominations for Fel- 
lows be sent to the Secretary-Treasurer, and an- 
nounced the appointment of the committee to 
study the program structure of the AAEA. 


Meeting adjourned at 10:00 a.m. 
Respectfully submitted, 
-Jonn C. REDMAN, Secretary-Treasurer 


REPORT OF TELLERS COMMITTEE 


Ballots received from the Secretary-Treasurer 
were counted by the Tellers Committee in the man- 
ner prescribed by the by-laws to preserve the secrecy 
of the ballots. Vernon W. Ruttan received a majority 
of the votes cast for President-Elect. Dean E. Mc- 
Kee and W. B. Sundquist rẹceived a majority of the 
votes cast for Difector in their respective categories. 

Since mail. delays resulted in a nurhber of ballots 
being returned after the June 1 deadline, a separate 
talley was made of these ballots. Inclusion of the 
late votes would not have altered the results of the 
election. LoweLL D. Hrt 

*  Roserrt W. Heapr 


ty 
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AAEA COMMITTEE STRUCTURE, 1969-1970 


AMERICAN JOURNAL OF AGRICULTURAL ECONOMICS 
VARDEN FULLER, Editor 
Harotp O. CARTER, Associate Editor 
GreraLn W. DEAN, Associate Editor 
ALLEN B. PAUL, Book Review Editor 


Editorial Council 
Richard O. Been Walter P. Falcon W. Neil Schaller 
John S. Bottum Donald E. Farris Ronald A. Schrimper 
W. Keith Bryant Robert S. Firch James Shaffer 
Walter Butcher Wayne A. Fuller Anthony M. Tang 
Wilfred Candler Allen Kneese Gerald I. Trant 
Peter Dorner 
Awards Committees 

Emery N; Castle, General Chairman 

Distinguished Undergraduate Teacher Award 
Carroll Hess, Chairman Fred Taylor Stanley Warren 
Lawrence Bradford Jobn Timmons Milton Snodgrass 


Jobn Malone, Jr. 
Extension Award 


Stephen Brannen, Chairman Wallace Ogg Gene McMurtry 
Clarence Klingner Raymond Penn Charles Beer 
Published Research Award 
G. Edward Schuh, Chairman L. M. Hartman Bud Stanton 
Melvin Cotner Elmer Menzie Howard Williams 
J. O. Gerald Norman K. Whittlesey M. L. Lerohl 
John A. Edwards Dale Knight Joseph Havlicek, Jr. 
Earl Fuller 
Master’s Thesis Award 
Eldon Weeks Travis Phillips Tom Hady 
Dale Dahl Stephen Hiemstra Leroy Quance 
Richard Day Dale Anderson Jim Kendrick 
Johannes Delphendahl Smith Gregg Robert Rizek 
Daniel Padberg 
Doctoral Thesis Award 
W. Williams, Chairman Pan Yotopoulos Joe Purcell 
Warren Bailey Chet Baker Wayne Purcell 
Albert Halter Burl Back Bill Faught 
Patrick Luby Bobby Edelman Gale Cramer 
Kenneth McIntosh | 
Audit Committee 
Dana Goodrich _ Earl H. Brown 
i l - Bibliographical Center—Policy Board 
Lee Day, Chairman : Fred Abel Jack Clark 
John Curtis 


Brochure Committee 
Ralph J. Mutti : Sydney James - Dave Downey 
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Bob Rudd, Chairman 
John Redman 


James Bonnen, Chairman 
John Schnittker 


James Nielson, Chairman 
Les Manderscheid 


Loys Mather, Chairman 
David H. Boyne 


Fred Abel, Chairman 
Lee Day 


James Bonnen (AAEA) 
George Judge (AAEA) 


Eber Eldridge, Chairman 
M. Lloyd Downen 
Leonard Kyle 


W. W. Cochrane, Chairman 
George E. Brandow 


Ronald Aines, Chairman 
E. William Bunkers 
Charles Erickson 


Vernon Ruttan, Chairman 
Lester Brown- 

Carl Eicher 

Walter Falcon 


Dale Hathaway, Chairman 


John C. Redman 


Quentin West, Chairman 
E. E. Broadbent 
LaVon S. Fife 


Del Kearl, Chairman 
Martin Abrahamsen 
S. Kent Christensen 
NormamM, Coats 
Carleton C. Dennis 
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Directory Committee 
Clifton Cox Burt Sundquist 


Economic Statistics Committee 


George Tolley George Judge 
James Hildreth 

Educational Committee 
Linley Juers Oscar Hoffman 
Fred Mangum Jobn Helmberger 


Employment Services Committee 
Almon T. Mace Melvin Janssen 


Literature Retrieval (Subcommittee ) 


Ivan Schmedemann Carl Heisig 
Arthur True 
Joint ASA-AAEKA (Subcommittee) 
Robert Eggert (AAEA) H. O. Hartley (ASA) 
Al Finker (ASA) Raymond Jessen (ASA) 
Extension Affairs Committee 
Doyle Spurlock Wallace Barr 
L. T. Wallace Kenneth Oakleaf 


Fellows Election Committee 


Harry Trelogan Nathan Koffsky 
Maurice Kelso 


Industry Committee 


Dean McKee Odin Wilhelmy, Jr. 
Roby Sloan Kenneth Flood 
George Allen 

International Activities Committee 
Richard King Eldon Smith 
John McNeeley Glen Purnell 
Wyn Owen Erik Thorbecke 


W. W. McPherson 


International Travel Funds Committee 


Gale Johnson James Hildreth 
Investment Committee 

Del Kearl 
Membership Committee 

Del Kear] Fred H. Wiegmann 


N. Keith Roberts T. T. Williams 


Sustaining Membership Subcommittee ` 
Bradley E. Donahoe Dean McKee 


Arval L. Erikson S Charles R. Sayre 
Robert C. Haldeman Lauren K. Soth 
James T. Hall , * William C, Welden 
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Nominating Committee 


Harold Breimyer, Chairman W. Keith Bryant Herbert Snyder 
Harold Halcrow Charles Pugh James Willett 
Dean McKee 
Postwar Literature Review Committee 
Lee Martin, Chairman John Doll Peter Helmberger 
Glenn Johnson Louis Upchurch Ed Tyrchniewicz 
Maurice Kelso Pat Madden ° 
Professional Activities Committee 
James Hildreth, Chairman L. L. Boger Louis Upchurch 
Ronald Aines Kenneth Tefertiller Vernon Ruttan 
Eber Eldridge ‘ 
Student Affairs Committee 
Robert Taylor, Chairman Ralph Peeler John Sjo 
Robert Beck Donald G. Smith Bob Koch 
Sidney Ishee Lowell Wilson 
Tellers Committee 
Lowell Hill Robert Herdt 
Visiting Professor Committee 

James Hildreth, Chairman John Thompson Andrew Vanvig 
Emiel Owens 

Local Arrangements Committee, Winter 1969 

| Derl Derr 

Local Arrangements Committee, Summer 1970 
Wendell McKinsey, Chairman Don Fancher Jim Rhodes 

Program Committee Chairman, Summer 1970 
Ed Harshbarger, Exhibit Ken Boggs, Student Program Coy McNabb, Facilities 
Harold Breimyer, Information and Clarence and Geraldine Klingner, Leonard and Vesta Voss, Hospital- 

Promotion Family Affairs ity and Reception 

John Brandis, Registration Verna Rhodes, Women’s Program Jerry and Delores West, Other Spe- 
Joseph Headley, Registration Tom and Mildred Brown, Teen- cial Events 
Charles Cramer, Housing = agers Program T Randall Torgerson, Employment 
David Moser, Transportation John Brandis, Facilities 


STATEMENT OF OWNERSHIP, MANAGEMENT, AND CIRCULATION 
(Act of October 23, 1962; Section 4869, Title 39, United States Code) 
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. Name and addresses of publisher, editor: American Agricultural Economics Association, Department of 
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